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ACTIVITY This invention relates to conpounds which inhibit nenbers of the
Aurora Kinase famly of enzymes and to their use in the treatnment of cell
proliferative diseases, including cancer. Background to the Invention In
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The Aurora kinases are a family of serinefthreonine kinases which have been identified as
key regulators of the mitotic cell division process (Bischoff and Plowman, 1999 Trends Cell
Biol 9, 454-459) which may become deregulated in cancer and other hyperproliferative
diseases (Warner et al, 2003, Mol Can Ther 2, 589-595). The three members of this family
identified so far are referred to as Aurora-A, Aurora-B and Aurora-C. Higher eukaryotic cells
typically express two or more Aurora kinases. It has been shown that inhibition of Aurora B
affects several facets of mitosis including histone H3 phosphorylation, chromosome
segregation and cytokinesis. Aurora A and C localise to spindle poles with Aurora A being
required for bipolar spindle formation in a number of systems (Giet and Prigent, 1999,
J.Cell.Sci 11, 3591-3601). They have been identified as homologues of Ip11, a prototypic
yeast kinase and the Drosophila aurora kinases. Aurora A and B have been shown to be
overexpressed in a number of human cancers and their overexpression in cells in vitro leads
to transformation, centrosome abnormalities and aneuploidy (Bischoff et al, 1998, EMBO J.
17, 3052). Cells which overexpress Aurora A have bsen shown to form tumours in aythymic
mice. The observations contained in these manuscripts suggest that increase in Aurora
kinase activity may serve to promote tumour development by providing growth advantage or



J.Cell.Sci 11, 3591-3601). They have been identified as honol ogues of I|pl1,
a prototypic yeast kinase and the Drosophila aurora kinases. Aurora A and
B have been shown to be overexpressed in a nunber of human cancers and
their overexpression in cells in vitro leads to transformation, centrosone
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solubilising group, Wis a hetero radical such as NHor O A is an
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wherein Q is =CH-, =C(GN), =C(Br), =C(cyclopropyl) or =N-, the group Ra is variable but
often a small alkoxy group such as methoxy, the group Rb is a solubilising group, Wis a
hetero radical such as NH or O, A is an aromatic or heteroaromatic ring, L1 is a linker radical,
usually containing nitrogen and carbonyi, and ring B is an optionat (r = 0 or 1) aromatic or
heteroaromatic ring. The ~W-A-L'«(B)~H can be thought of as the side chain of the
quincline/quinazoline ring system, and it is the quinoline/quinazoline plus side chain which
plays the major role in binding to the Aurora kinase enzyme. The substituent Rb appears to
be oriented away from the bound enzyme, and is therefore a suitable location for

modification to improve properties such as solubility.

The present invention is based on the finding that certain novel modifications of the
substituent in the Rb position (referred to above) of quinoline- and quinazoline-type Aurora
kinase inhibitors lead to desirable pharmacokinetic improvements relative {o known

inhibitors. In particular, it has been found that incorporating an alpha amino acid ester moiety
in that substituent facilitates transport into the cell, where the Aurora kinase Is of course
located. There, the ester is cleaved by iniracellular esterases, releasing the parent acid,
which is not readily transported out of the cell. The accumulation of the ester and its esterase
hydrolysis product within the cell results in concentration of Aurora kinase inhibitory activity

where it is needed.
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of formula (1A or (I1B), of° t,>IC oxi the,” pyidrate or sol vate thereof:
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wherein

Y'is a bond, =C(=0)~, ~8(=0)z-, ~-C(=0)O-, -C(=O)NRs~, -C(=S)NR;, -C(=NH)NR; or
-5(=0);NR3z- wherein R; is hydrogen or optionally substituted C4-Cs alkyl;

L' is a divalent radical of formula ~(AK")(Q")(Ak%)~ wherein
m, n and p are independently 0 or 1,

Q' is (i) an optionally substituted divalent mono- or bicyclic carbocydlic or heterocyclic
radical having 5 - 13 ring members, or (i}, in the case where p is 0, a divalent radical
of formuia —Q%-X?- wherein X2 is —O-, -S- or NR?- wherein R* is hydrogen or
optionally substituted C4-Cs alkyl, and Q? is an optionally substituted divalent mono-
or bicyclic carbacyclic or heterocyclic radical having 5 - 13 ring members,

AlK' and Alk? independently represent optionally substituted divalent Cs-C; cycloalkyl
radicals, or optionally substituted straight or branched, C,-Cq alkylene, C2-Ce
alkenylene ,or C;-Cs alkynylene radicals which may optionally contain or terminate in
an ether (-0-), thioether (-S-) or amino (-NR™) link wherein R* is hydrogen or
optionally substituted C4-Cs alkyl;



-S(=0) 2NR3- wherein R3 is hydrogen or optionally substituted Cl-C6 al kyl;
L' is a divalent radical of formula -(Ak"),,,(Q)n(Alk2)p wherein m n
and p are independently O or 1, QL is (i) an optionally substituted

di val ent nmono- or bicyclic carbocyclic or heterocyclic radical having 5 -
13 ring nmenbers, or (ii), in the case where p is 0, a divalent radical of
formula -@-X2- wherein X2 is -0-, -S- or NR'- wherein RA is hydrogen or
optionally substituted Cl1-C3 al kyl, 4nd Q@ is an optionally substituted

di val ent nmono- or bicyclic carbocyclic or heterocyclic radical having 5 -
13 ring nmenbers, Alk' and Alk2 independently represent optionally

subst i t2is 8@ di val ent C3-C7 cycloal kyl radicals, or optionally substituted
straight or branched, Cl-C6 al kyl ene, C2-C6 al kenyl ene, or CrC6 al kynyl ene
radicals_mhiéh Ea ﬁﬁéional contain or termnate in an ether (-0-),

t hi oet H&s fr 4?'@&3 FHS"CTR®RP2) 1ink wherein R is hydrogen or optionally
substituted C1-C3 alkyl; 4 zisOorl; R6 is Cl-C4 al koxy, hydrogen or hal o;
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cycl opropyl or halo; each L2 independently represents a radical of formula
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cycloal kyl radicals, or optionally substituted straight or branched, Cl-C6
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alkyl; Z represents a bond or an -0-, -5-, -§(=0)2-, -C(=0-, -NRB-,
-CONRB -, - NGRCRq, Al SRANERdent/) nt optibiRRECENEuter divadRBCINRB/cloalkgli cal
wherein RB is_ hydrogen or Cl- ailkl;

radicals, or optionally substituted s raight 'or branched, C:-C¢ alkylene, C>-Cs

alkenylene ,or C»-Cs alkynylene radicals which may optionally contain or terminate in

an ether (—O-), thioether (-S-} or amino

(-NR™) link wherein R* is hydrogen or optionally substituted C4-Cs alkyl;

Z represents a bond or an —~O-, -8-, -8(=0)z~, -C(=0)-~, -NRE-, -CONR? -,

_NRBCO-, -SO,NRE-, NRESO,-, -NRECONRE- or -NRPCSNRE- radical, wherein R® is
hydrogen or C4-C; alkyl;

r and s are independently 0 or 1; and

rings A, B and C are mono- or bi-cyclic carbocyclic or heterocyclic rings or ring systems

having up fo 12 ring atoms;

R is a radical of formula (X) or (Y):

R, R,
ARG
N )
R,!

wherein
Ry is a carboxylic acid group (-COOH), or an ester group which is hydrolysable by one or
more intracellular carboxylesterase enzymes to a carboxylic acid group;



r and s are independently O or 1; and rings A, B and C are nono- or

bi -cyclic carbocyclic or heterocyclic rings or ring systems having up to
12 ring atons; Ris a radical of formula (X) or (Y): RLRL RHN ON~ R41
(X) (Y) wherein Rl is a carboxylic acid group (-COOH), or an ester group
whi ch is hydrol ysable by one or nore intracellul ar carboxyl esterase
enzymes to a carboxylic acid group; 5 R4 is hydrogen; or optionally
substituted Cl-C6 al kyl, C3-C7 cycloal kyl, aryl, aryl (Cl-C6 al kyl)-
heteroaryl, heteroaryl (C1-C6 alkyl)-, -(COR3, -(C=0 OR3,

or-(C=O NR3wherein R3 is hydrogen or tionally substituted (Cl-C6)alkyl,
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froma ring atomin said second ring. Al though the above definition
pot ent iR Isyhydirgenioreaptionile suisistestf C-Hogkvinghecul ar weight, it is preferable,
inline with general principles of nedicinal chemstry practice, that the
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may be used for the inhibition of

Although the above definition potentially includes molecules of high molecular weight, it is
preferable, in line with general principles of medicinal chemistry practice, that the compounds
with which this invention is concerned should have molecular weights of no more than 600.

In another broad aspect the invention provides the use of a compound of formula (IA) or (IB)
as defined above, or an N-oxide, salt, hydrate or solvate thereof in the preparation of a
composition for inhibiting the activity of an aurora kinase enzyme, particularly aurora-A.

The compounds with which the invention is concerned may be used for the inhibition of
aurora kinase activity, particularly aurora-A activity, ex vivo or in vivo.

In one aspect of the invention, the compounds of the invention may be used in the
preparation of a composition for the treatment of cell-proliferation disease, for example

cancer cell proliferation and autoimmune diseases.

In another aspect, the invention provides a method for the treatment of the foregoing disease
types, which comprises administering to a subject suffering such disease an effective amount
of a compound of formuta (1A) or (IB) as defined above.

The term "ester" or "esterified carboxyl group" means a group RgO(G=0})- in which Ry is the
group characterising the ester, notionally derived from the alcohol RyOH.
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As used herein the term "C,-Cy, alkynyl™ wherein a and b are integers refers to straight chain
or branched chain hydrocarbon groups having from two to six carbon atoms and having in
addition one triple bond. This term would include for example, ethynyl, 1-propynyl, 1- and 2-
butynyl, 2-methyi-2-propynyl, 2-pentynyl, 3-pentynyl, 4-pentynyi, 2-hexynyl, 3-hexynyl, 4-
hexynyl and 5-hexynyl.

As used herein the term "divalent (C.-Cy)alkynylene radical" wherein a and b are integers
refers to a divalent hydrocarbon chain having from 2 to 8 carbon atoms, and at least one
{riple bond.

As used herein the term "carbocyclic” refers to @ mono-, bi- or tricyclic radical having up to 16
ring atoms, all of which are carbon, and includes aryl and cycloalkyl.

As used herein the term "cycloalkyl" refers to a monocyclic or bridged monocyclic saturated
carbocyclic radical having from 3-8 carbon atoms and includes, for example, cycliopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl and bicyclo[2.2.1]hept-1-yl.

As used herein the unqualified term "aryl" refers to a mono-, bi- or tri-cyclic carbocyclic
aromatic radical, and includes radicals having two monocyclic carbocyclic aromatic rings



As used herein the term"divalent (Ca Cb)al kynyl ene radical"” wherein a and
b are integers refers to a divalent hydrocarbon chain having from2 to 6
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i ndazolyl. As used herein the unqual ified term"heterocyclyl" or
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oxazolyl, isoxazolyl, thiazolyl, thiadiazolyl, pyrazolyl, pyridinyi, pyrrolidinyl, pyrimidinyl,
morpholinyl, piperazinyl, indolyl, morpholinyl, benzfuranyl, pyranyl, isoxazolyl,
benzimidazolyl, methylenedioxyphenyi, ethylenedioxyphenyl, maleimido and succinimido

groups.

Unless otherwise specified in the context in which it ocours, the term "substituted” as applied
to any moiety herein means substituted with up to four compatible substituents, each of
which independently may be, for example, (C1-Cg)alkyl, (C1-Ce)alkoxy, hydroxy, hydroxy(C,-
Ce)alkyl, mercapto, mercapto(C,-Ce)alkyl, (C4-Ce)alkylthio, phenyl, halo (including fluoro,
bromo and chioro), trifluoromethyl, trifluoromethoxy, nitro, nitrile (-CN), oxo, -COOH,
-COOR?, -CORA, -SO,R?, -CONHz, -SONH,, -CONHR?, -SO,NHR", -CONR"R®,
~SONRRB, -NH,, -NHR?, -NR*R®, -OCONH,, -OCONHR* , -OCONR*R?, -NHCOR",
-NHCOOR?, -NRECOOR”, -NHSO,0R", -NRESO,0H, -NR®SO,0R" -NHCONH,
“NRACONH,, -NHCONHR® -NRA*CONHRE, -NHCONRAR® or -NR*CONR*R® wherein R" and
RE are independently a (C;-Ce)alkyl, (C5-Cs) cycloalkyl , phenyl or monocyclic heteroaryl
having 5 or 6 ring atoms. An “optional substituent” may be one of the foregoing substituent
groups.



nmor phol i nyl, piperazinyl, indolyl, norpholinyl, benzfuranyl, pyranyl,
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conmpounds (1) which are basic can formsalts, including pharmaceutically
accept 8 nﬁoﬁﬁ&éﬁﬁﬁ@&ﬁ%ﬁii&?ﬁﬁ@lﬁ\E@éaiﬂﬁhd?’,mﬁegctuml dripoteytial olied cantresi ds such as
ydrochl oric or robrom c_acj.ds, . su r . or
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met hanesyl phopi : iBiGBkiComerd 8RE Rivkured@RARNESUNT ONi €, gl utani c,
| acti c,'ngvf%sﬁﬁﬁgﬂgleﬁghg#gggﬁgg%ﬂg 1I ?rﬂ%r. Conmpounds of the invention which
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The esters of the invention are converted by intracellular esterases to the carboxylic acid.
Both the esters and carboxylic acids may have aurora kinase inhibitory activity in their own
right. The compounds of the invention therefore include not only the ester, but also the

corresponding carboxylic acid hydrolysis products.

In the compounds with which the invention is concerned:

Regiocisomers (1A) and (IB)

Compounds of formulae (IA) and (IB) are regicisomers. Presently the regioisomer class (I1A)

is preferred.

The ester group Ry, in the radical R
The ester group R¢ must be one which in the compound of the invention is which is

hydrolysable by one or more intracellular carboxylesterase enzymes to a carboxylic acid
group. Intracellular carboxylesterase enzymes capable of hydrolysing the ester group ofa
compound of the invention to the corresponding acid include the three known human enzyme
isotypes hCE-1, hCE-2 and hCE-3. Although these are considered to be the main enzymes,
other enzymes such as biphenylhydrolase (BPH) may also have a role in hydrolysing the
ester. In general, if the carboxylesterase hydrolyses the free amino acid ester to the parent
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pyridylmethyt, N-methylpiperidin-4-yl, tetrahydrofuran-3-yl or methoxyethyl. Currently

preferred is where Ry is cyclopentyl.

Macrophages are known to play a key role in inflammatory disorders through the release of
cytokines in particular TNFo and IL-1 (van Roon et al Arthritis and Rheumatism, 2003, 1229-
1238). In rheumatoid arthritis they are major contributors fo the maintenance of joint
inflammation and joint destruction. Macrophages are also involved in tumour growth and
development (Naldini and in Carraro Curr Drug Targets Inflamm Allergy,2005, 3-8 ). Hence
agents that selectively target macrophage cell proliferation could be of value in the treatment
of cancer and autoimmune disease. Targeting specific cell types would be expected to lead
to reduced side-effects. The inventors have discovered a method of targeting aurora kinase
inhibitors to macrophages which is based on the observation that the way in which the
esterase motif is linked to the inhibitor determines whether it is hydrolysed, and hence
whether or not it accumulates in different cell types. Specifically it has been found that
macrophages contain the human carboxylesterase hCE-1 whereas other cell types do not. In
the general formuta (I) when the nitrogen of the esterase motif is substituted but not directly
bonded to a carbonyl group the ester will only be hydrolysed by hCE-1 and hence the
inhibitors will only accumulate in macrophages.
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R, may also be, for example -(C=0)OR;, or ((C=O)NHR; wherein R; is hydrogen or
optionally substituted (C,-Ce)alkyl such as methyl, ethyl, or n-or isopropyl.

R.' may be, for example, methyl, ethyl, n-or isopropyl, but hydrogen is presently preferred.

Of course, R, and R;' may independently be hydrogen, and in one subset of the compounds
of the invention both are hydrogen.

For compounds of the invention which are to be administered systemically, esters with a slow
rate of esterase cleavage are preferred, since they are less susceptible to pre-systemic
metabolism. Their ability to reach their target tissue intact is therefore increased, and the
aster can be converted inside the cells of the target tissue into the acid product. However, for
local administration, where the ester is either directly applied to the target tissue or directed
there by, for example, inhalation, it will often be desirable that the ester has a rapid rate of
esterase cleavage, to minimise systemic exposure and consequent unwanted side effects. If
a carbon atom to which the group R is attached is unsubstituted, ie R is attached to a



radi cal of fornmula (X) As nmentioned above, if the nodulator is intended to
act only in cell types where hCE-1 is present and not hCE-2 or hCE-3, such
as macrophages, the am no group of the carboxylesterase notif should be
directly linked to a group other than carbonyl. In such cases R4 may be,
inter alia, optionally substituted Cl1-C6 al kyl, C3-C7 cycloal kyl, aryl or
heteroaryl, for exanple nethyl, ethyl, n- or isopropyl, cyclopropyl,

cycl opentyl, cycl ohexyl, phenyl, orlbyridyl In cases where nacrophage

specifici i S r ire R4. ma
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al kyl ) -fobawihg:as benzyl, 4- nethoxyphenylnethylcarbonyl t hi enyl et hyl or
pyridyl methyl. R4 may also be, for exanple -(C=0 OR3, or -(C=0 NHR3 wherein
R3 is hydrogen or optionally substituted (C+-C6)al kyl such as nethyl,
ethyl, or n-or isopropyl. R41m qQ, r exanpl e |, ethyl, n-or

i sopropyl, but hygﬁgggg is pregentTy pr . ourjse, R4 and R4l may
i ndependent |y be hytn'ogBh, and\i pnene t ot unds of the
invention both are h drogen For conpounds the invention which are to be
admini stered systemically, esters with a sl&v rate of esterase cl eavage
are preferred, since they are | ess susceptible to pre-systemc netabolism
Their ability to reach their target tissue intact is therefore increased,
and the ester can onvert the cefl srpof the target tissue into
the acid product. However, f a tfati on, where the ester is
either directly appliéd tB't it NHdirected there by, for
exanpl e, inhalation, it will often be desirable that the ester has a rapid
rate of esterase cleavage, to mnimse system c exposure and consequent

unwant e?'hél!agﬁalﬂgﬁ%féﬁj” a carbon atomto which the group Ris attached
e

IS unsu is attached to a
This radical (or bond) arises from the particular chemistry strategy chosen to link the amino

acid ester motif R to the rest of the molecule. Clearly the chemistry strategy for that coupling
may vary widely, and thus many combinations of the variables Y', L', and z are possible.
Hence the precise combination of variable making up the linking chemistry between the
amino acid ester motif and the rest of the molecule will often be irrelevant o the primary
binding mode of the compound as a whole. On the other hand, that linkage chemistry may in
some cases pick up additional binding interactions with the enzyme at the top of, or adjacent
to, the metal ion-containing pocket, thereby enhancing binding.

With the foregoing general observations in mind, taking the variables making up the radical
—L-Y'-[CH,l- in turn:

z may be 0 or 1, so that a methylene radical linked to the rest of the molecule is
optional; However, in a preferred subclass of compounds of the invention z is 0.

Y' may be, for example, -NRg-, -S-, -O-, -C(=O)}NRs-, - NRzC(=0)-, or



11 nethylene (-CH2)- radical, then the esters tend to be cleaved nore
rapidly than if that carbon is substituted, or is part of a ring system
such as a phenyl or cyclohexyl ring. The ring or ring systemD Ring or ring
system D is present in the conmpounds of the invention when Ris a radical
of formula (Y) above In such cases, the ring or ring systemD is
preferably one chosen fromthe foIIovm ng: ~(" 7/" RLONH R1" I / NHI1 /
NH RLRL-0111 Rl ZN'RL | / NH I ¥ NH The radical -L'-Y dCH2t; This

rad cal (or 0084, fhbaRs fnéﬁﬁr&#@‘ﬁﬁ?@%ﬁdnﬁwﬁbstﬂﬁ't@?b?-b‘é)élkﬁ%ﬁéﬁé‘éw chosen to

link the amn the rest o ecule. Cearly the
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combi nat i onggQfsidihenapsisall es Y, L', and z are possible. Hence the

preci se conbi natlon of variable makl ng up the linking chem stry between the
amno acid ester notif and the rest of the nolecule will often be

i rrel evant trariofter pubioiaes yf cdmprndegoftimeievartion Wbisadhwpdund as a whole. On the
ot her hand, that |inkage chemistry may in sone cases pick up additional
binding interactions with the enzyme at the top of, or adjacent to, the
metal i on- cimthairavicayl pexdrenies afiddy’ @by Alkhreglivalsny %51 pigsang INodER t he f or egoi ng

general obsetyal Lenwin el iddiaklon.dheren AcHRKi ng up the radi oa
-L' - [CHZ]elhturn (91_5? 0 —%Eﬁ;ﬁyb r]:g_éadrgc | i nked
to the rest 'GH“‘PH@%?@@@Q"&‘Q% C'dfgﬁ e ve E' Ter?8d subcl ass
of conpoundgHt=tOR.. inadiEehdl exandpléssof Bk’ ah’d Am:&m(:ihee -CdiwWexampl e, -NR3-, -S-,
-0-, -C(=ON N ‘mﬁrb?l' R3 i s hydrogen or
optional ly s?glé?H%V}fut g%%%“&l" C%%H&V\E,(I-g@-lc)) =C CHz

~CHWCH.CH.WCH,-, and —WCHZCHZ- where W is ~O-, -8-, -NH-,

—N(CHs)-, or —CHzCHN(CH,CH,OH)CH,-~. Further examples of Alk' and Alk® include

divalent cyclopropyl, cyclopentyi and cyclohexyl radicals. At present it is preferred

that Alk* and Ali® radicals, when present, are selected from

—CHo-, =CH,CH,-, —CH,CH,CH;-, and divalent cyclopropyl, cyclopentyl and

cyclohexyl radicals.

in L', when n is 0, the radical is a hydrocarbon chain (optionally substituted and
perhaps having an ether, thicether or amino linkage). Presently it is preferred that
there be no optional substituents in L', When both m and p are 0, L'is a divalent
mono- or bicyclic carbocyclic or heterocyclic radical with 5 - 13 ring atoms {optionally
substituted). When nis 1 and at least one of m and p is 1, L'is a divalent radical
including a hydrocarbon chain or chains and a mono- or bicyclic carbocyclic or
heterocyclic radical with 5 - 13 ring atoms (optionally substituted). When present, Q
may be, for example, a divalent phenyl, naphthyl, cyclopropyl, cyclopentyl, or
cyciohexyl radical, or a mono-, or bi-cyclic heterocyclict radical having 5 to13 ring
members, such as piperidinyl, piperazinyl, indolyl, pyridyl, thienyl, or pyrrolyl radical,
but 1,4-phenylene is presently preferred.

Specifically, in some embodiments of the invention, L', m and p may be 0 withn
being 1. In other embodiments, n and p may be 0 with m being 1. In further
embodiments, m, n and p may be all 0. In still further embodiments m may be 0, n
may be 1 with Q being a monocyclic heterocyclic radical, and p may be 0 or 1. Alk*
and Alk?, when present, may be selected from —~CHg-,

~CH,CH.-, and —CH.CH,CH,- and Q may he 1,4-phenyiene.



CH2CH2COH;, In a preferred subclass of conpounds of the invention, Y os -0-,
especially when z is 0; In another subclass of conpounds of the invention
Y is a bond. In the radical L', exanples of Ak’ and Al k2 radicals, when
present, include -CH2-, -CH2CH2-, -CH2CH2CH2-, -CH2CH2CH2CH2-, - CH=CH-,

- CH=CHCH2-, -CH2CH=CH , CH2CH=CHCH2-, -C=C-, -C=CCH2-, CH2C=C-, and
CH2C=CCH2. Additional exanples of Al k' and Al k2 include -CH2W,6 -CH2CH2W

- CH2CH2WCH2-, - CH2CH2WCH( CH3) -, - CH2WCH2CH2-, - CH2WCH2CH2WCH2-,  and
WCH2CH2- where Wis -0-, -5-, -NH, -N(CH3)-, or -CH2CH2N( CH2CH2CH) CH2-

Further exanpl es, of k' .and Ahk2, i.ncl oS valen claRnopyl ,

cycl opent yl %ﬁ@p@%ﬁ@lﬁéﬂcﬁ[}%ﬁaﬁ 'ﬁéﬁéz : YU%gr@éhﬁhi’t bll-gégrc@?gfred that Al k'
and Al k2 r adCHzlHC(x@)dh-EHC@)0-, fitaSs eCireiea(@PomCHeHNH- - CH2CH2- |

- CH2CH2CH2- | Y te rfyer.eye.opentyl and cycl ohexyl

radi cal s. | ncﬁ%ﬂ%ﬁeﬁh%ﬂi sgéqui{&ﬁ’e radical 1s a hydr ocar bon chai n
(optionally substituted and perhaps having an ether, thioether or am no

| i nkage). Presently is preferred=that there bg=np optional substituents
in L. Wen both @n gre 0, z Npli..valse% bi cyclic
carbocyclic or petehocyclic radica_wtH5 - A3 rvng atons (optionally

p

substituted). When nis | and at |east one of m and is 1l L' is a

di val ent radical isaehuding a hydroc on chain or chai ang a nono- or

bi cyclic carboc b—dhet er ocyeH i@at wi thes —NI13 Yirio. at ons
(optionally Zd). When present Q may be, for npl e, a dival ent
phenyl , naphthyl, cyclopropyl, cyclopentyl, or cyclohexyl radical, or a
nono-, or bi-cyclic heterocyclicl radical having 5 tol3 ring nenbers, such
as pi peThedgoyd R pi per azi nyl, indolyl, pyridyl, thienyl, or pyrrolyl

radi cal 5 ; 4+ j r ) e jinf in sone
ermbod e SYpder BB K Bferhi RURS BFL R, Ry SRR A ", 3

ot her eethoxyi arenorgso-propey. Bregentlyiitds prefgried that BOE MY n furt her

enbodi mrents, m n and p may be all 0. In still further enbodi ments m nmay be

0, n .
The radical W
When W is -NRs-, R; may be hydrogen (currently preferred) or C1-C4 alkyl, for example
methyl, ethyl o n- or iso-propyl. Of all the permitted options for the hetero radical W, -O- or -

NH- is currently preferred.

The ring A

Ring A may be, for example a piperidine, piperazine, pyridine, pyrimidine, pyrazoline,
triazoline, furan, thophene, pyrrole, thiazole, isothiazole, oxazole, isoxazole, or thiadiazole
ring. Examples of rings A include those of formulae A-V below. Currently preferred rings A
are 1,4-phenylene, 1,3-phenylene and 5-membered heterocycles such as A-K and 9-

membered heterocycles such as M-O:



may be 1 with Q being a nonocyclic heterocyclic radical, and p may be 0 or
1. Alk' and Alk2, when present, nmay be selected from-CH2-, -CH2CH2-, and
-CH2CH2CH2- and Q may be 1, 4-phenyl ene. 13 Exanples of the radical

-L"-Y' -[CH2]r include -(CH2)3NH, - CH2C(=0O NH-,
-CH2CH2C(=O)NH-, - CH2C(O) O, -CH2S-, -CHCH2C(O O, -(CH2) 4NH, -CH2CH2S-,
-CH20 -CH2CH2O-, - CH2CH2CH20 0 H S- 00- The group R6 R6 is hydrogen;

hal ogen, for exanple fluoro or chlodé; or Cl-C4 al koxy for exanple nethoxy,

et hoxy or n- or iso-propoxy. Presently it is preferred that it be methoxy.
The radi cal WWen Wis - » R5 e hy gen (cury-eqitly preferred) or
Cl-C4 al kyl', fgr \exanpl e //mdt hyl , ¢t hiy Mis%@l. O all the
permtted optl r tfie tero radncal 210-77or - 1"is currently
preferred. The ring A Ring A may be, for exapple a pipegidine, piperazine,

pyridi ne, pyrinmAdi ne, pyraz%l I ne, t & azol i ne, furan, thpphene, pyrrole,

t hi azol e, isothi l e, oxaziol e, iso l e, or A adi azpl™ ring. Exanples
of rings Ainc t ho /of\).f?grnu AN _pel ot rr eferred rings A
are 1, 4- phenyl r%h, , 3- pheflyFene ahd 5- menber e eterocycl es such as A-K

and 9- nenbered“he erocyclgs such as MO 14 '+ 1 Z& Z ABCDEHNN
%9 NC, H F H H

N—N e~ X
N0 [ v )Y
) SNSRIy
=
L ™ N 0 P
N= N
P K
P N\ 7
N R s S T
? N
N
O MO
= z
v v
wherein Z' is NH, S or O, especially NH or S. Any of these rings A may contain optional
substitutents such as, halo, nitrile, trifluoromethyl, C4-Cs alkoxy such as methoxy and ethoxy,

C4-Cs alkyl such as methyl, ethyl and n-and isopropyl, although presently it is preferred that
ring A be unsubstituted (except for the radicals —L*[B]r and ~L?[C}, if present).

TheringsBand C
Rings B and C may be present in the compounds {IA) and (iB), or absent, according to
whether the integers r and s are 1 or 0. In a preferred subclass of compounds of the

invention s is 0.

When present, ring B {and ring C when present) may be any of the ring options discussed
above in relation to ring A, for example optionally substituted phenyl, and can also be
optionally substituted pyrrolyl, furyl, thienyl, imidazolyl, oxazolyl,isoxazolyl, thiazolyl,
isothiazolyl, pyrazolyl, 1,2,3-triazolyl, 1,2,4-iriazolyl, 1,3,4-triazoiyl, 1,2,5-riazolyl, 1,2,3-
oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, 1,3,4-thiadiazole, 2-, 3-,
or 4-pyridyl, pyrimidinyl, pyridazinyl, pyrazinyi, 1,3,5-triazinyl, 1,2,4-triazinyl, 1,2,3-triazinyl,
benzofuryl, [2,3-dihydrojbenzofuryl, ischenzofuryl, benzothienyl, benzotriazolyl,
isobenzothienyl, indanyl, indolyl, isoindolyl, 3H-indolyl, benzimidazolyl, indazolyl,



NPNNN-NNNN L~MNOP ~-NNST 1:: ORS / N~ ~N~ UV wherein
Z' is NH S or O, especially NHor S. Any of these rings A nmay contain
optional substitutents such as, halo, nitrite, trifluoronmethyl, Cl-C6

al koxy such as nethoxy and ethoxy, Cl1-C6 alkyl such as nethyl, ethyl and
n-and i sopropyl, although presently it is preferred that ring A be
unsubstituted (except for the radicals -L2[B]Jr and -L2[C]" if present). The
rings B and C Rings B and C may be ptesent in the conmpounds (1A and (1B),

or absent or.di, to ether the_ integers. r an . . 0. In a

pref er r'@ﬂia§%‘g§ra&@’§'ggf bl 'Sﬁﬂgsbeé‘?o’ﬁ%%@' ?'%Q/%%‘tny[bﬁmgﬂ?’%&g?’h{ﬂﬂ%%\m Fesent,

ring B dulmstalinyingnilinpiempbthgsdimgl,)pyridof3 4d]rigyl.afyrideld, 2rblpygddpryrideld. 3di scussed

above i ps[gﬁld? L'lirﬁ)cﬁ&!,tigcﬁu|n@gl, ‘fétra&&tl £53Lea qugl’?élbll, ¥ syupstituted phenyl, and
e’ optionally ted p

can als opt 1 “substitutéd pyrro il . furyl’, thi engl i m dazol yI,
oxazol yietrahydsoisatinolyl, puiindzeieydinyl, cResEdyiemieny! o5 Prageerinevl A 3 t i azol yi

1, 2, 4- t SRR Migs slicBadtoyclopAb9l ¥clopdnidl, nd &ycRESYY. IPreférrél dhgs@adi B0l yl |
1, 2, 4- oXadi azo

lyl, 1,2,5-oxadi azalyl, 1,3 4-aoxadjgzolyi... 4-1 hi adi azol e,
3. 213 Sohegyiste e et it arEspR s, CUbSHES i ey ed
1, 3, 5- t present inytings B,aRd £-inclidezhany$uch bs Budo and alonoyhitrile, bdlneromethyl, |
[ 2, 3-di hydr ofu j tdi, i |,
i sobenztgﬁ'%r%é{ﬁ%l éhg?\%}f‘?’éyﬁﬁgﬁ%'ﬁg“f”yo&i"ﬁgqi yi’,@13%r%{lﬁfa%%%§%€gﬁy§?ﬂygazol yl,
i ndazotgnd n-arsl isonienyh 20 RPhenyh plthauol plesemlyitis prefereg that ringh 2o 9261 yI |
qui nol i gisOidsintdtti nazol i nyl, phthal azi nyl, qui noxal inyl, cinnolinyl,
napht hyri dinyl, pyrido[3,4-b]pyridyl, pyrido[3,2-b]pyridyl, pyrido[4,3-
b] pyri dyl, quinolyl, isoquinolyl, tetrazolyl, 5,6,7,8-tetrahydroquinolyl,
5, 6, 7, 8thd imkeabyie of soqui nol yl , purinyl, pteridinyl, carbazolyl, xanthenyl

or benzlc'%qui Ipn?(lezly r|a¢‘3|ic:gri’_d represents a radical of formula —(Alks)a—Z-(Alk“)b —wherein Alk® and
Alk? when present represent optionally substituted, straight or branched, C4-Cs alkylene, Co-
C, alkenylene or C,-C; alkynylene radicals. Presently methylene (-CH;-) is preferred for AliB,
when present, and for Alk?, when present. However, both a and b may be 0, so that both Alk®
and Alk? are absent, or a may be 1 and b may be 0 so that only Alk®is present, or a may be 0
and b may be 1 so that only Alk*is present.

In the linker radical L2, Z preferably represents an amido (-CONH-) link, in either orientation,
or a ureido (-NHCONH-) link.

The ring afom Q
Although Q may be =N-, =CH- or =C(CN)-, =CH- is presently prefemed.

A particular subclass of compounds of the invention has the formula (IC):

R-L1-Y[CH,], N
| %
CH,0

o) Rio o <
1
(ic) Oﬁkmmj@



cycloal ky rings such as cyclopropyl, cyclopentyl, and cyclohexyl. Preferred
rings B are: 1,4- phenylene, 1,3-phenylene, pyri dyI pyrimdinyl and
pyrazi nyl. Substituents which may be present in rings B and C include halo
such as fluoro and chloro, nitrile, trifluoronmethyl, trifluoromethoxy,
Cl- C3 al koxy such as net hoxy and et hoxy, Cl-C6 al kyI such as nethyl, ethyl
and n-and isopropyl, and phenyl, although presently it is preferred that
rings B and C be unsubstituted. Thel®inker radical L2 In the Iinker
radi cal f NS rad )b - wherein
Al k3 andi're?-%\ﬁﬁ O\?ﬁ?q R rag'gcla-‘a in&%iern gésnélg%d?égeﬁt hﬁfd&ﬁgagﬁéﬁ#gd straight or
br anc hewbsmer@mémq&vﬁmtwmmsesleawBﬁwlewe, ‘Eh“’@?“?i@yldpﬁww ene radi cal s.
Pr esent ijfudi@hdityi A triflubrorreinoky ap8 & EY, Yeand pareAkkiinedidnarisaigeeaboveand f or

k, when present. However, both a and b may be 0, so that both Al k3 and
Al k4 are absent, or a may be 1 and b may be 0 so that only AIk3 is present,
or a rra&ndﬂmr@ubcﬂmd obcomapyounds bf te®invérdion bad the Mriadilai ((D)present . I n the |inker
radical L2, Z preferably represents an amdo (-CONH) link, in either
orientation, or a ureido (-NHCONH) |ink. The ring atom Q Al'though Q nmay
be =N-, =CH or =C(CNO g _presently preferred. A particular
subcl ass of Bomiebiads of nventi on has the formula (10 :
R-L1-Y1-[CH2]z / N CH3Q R1IO.O R11 (1C) | / H-(NH)J 16 whereinj is O
or 1; Rioand R' i idgEnder epresent hydrogen or one or nore
substituents in their respectiye ringR,selected fromfluoro, chloro,
nmet hyl , methoxy trifl uoronethy rlfl(yoromet hoxyRr and R L, Y and z
are as defined and di scussed abov not/h[& subcl a 3 corrpounds of the
invention has the for@ a (1D): (NH), |

wherein j is 0 or 1; Rqyp and Ry independently répresent hydrogen or one or more
substituents in their respective rings selected from fluoro, chioro, methyl, methoxy
trifluoromethyl and trifluoromethoxy; k is 1, 2 or 3; and R is as defined and discussed above.

A narrow subclass of compounds of the invention has the formula (IE):

O L R
11
(IE) \Q\ﬂk('\'“h@

wherein jis 0 or 1; Ry, and Ry independently represent hydrogen or one or more
substituents in their respective rings selected from fluoro, chloro, methyl, methoxy
trifluoromethyl and trifluoromethoxy; kis 1, 2 or 3; and Re is
(i} RyRgCH- wherein Ry is optionally substituted (C1-Ca)alkyl-(Z1)a-(C1—C3)aIkyI- or (Co-
Ca)alkenyl-(Z"),-(C1-Cs)alkyl- wherein ais 0 or 1 and Z'is ~O-~, -S-, or ~NH-, and Rg
is hydrogen or (C,-Cg)alkyl- or R; and Rs taken together with the carbon to which they



R(CH2)k-~O"'" N,~ CH3O ORoJ-ORI| (ID I / H \(NHi whereinj is O
or 1; R o and Rl11l independently represent hydrogen or one or nore
substituents in their respective rings selected fromfluoro, chloro,

met hyl, methoxy trifluoronethyl and trifluoronethoxy; k is 1, 2 or 3; and
R is as defined and di scussed above. A narrow subclass of conpounds of the
I nvention has the formula (IEj: 00 O~0 N RO (CHZk HZN CH3O\ O l1lo Rai

(IE) HB\(NH)i wherein j is O or 1; RFo and R11 independently represent
hydr ogen or one

from fl uor oarec?ﬁaolgﬁr%?mw %% Eri}@aeq ??‘H’]%o a@ﬁﬁ?%‘i’ MgptEdP |Q grengrgt ﬁgxy;

kK is 1, 2 osuiStitusichelSodysliqring dRBR&(ﬂ-FlngmgnSlom R7 is optionally substituted
(Cl-C3)al kyl-(Z1)a (Ci1-C3)al kyl - or (C2- CS)aI kenyl (Z')a (Cl C3) al kyl -
wherein ais Oor | and Z° is -0-, -S, or % droenor
(C1- C3) al kyKii) Qptiorrity awhstittsdiiray of Hgaedyeic Wec“l’f’yf;'f?é‘a(‘,’@ﬂﬁcﬂ‘i BRI BN they 17

are attached form an optlonal |y substituted C3-C7 cycloal kyl ring or an
optional | substltuted ter r gr (ii)
Opt i ondl F'%jl'”g g% IFUf'@&”ﬁS H)We%'% %ﬁtwg%y@o%egyé%gtcgt %H&gﬁ'g%?n%i or 6 ring
at oms, méthyl,Caanghaw beliso-ploayl, ntorissc-butyk; ebutylycyslobéat, b, aheayl, mzﬁe'Z-c%-cl opentyl,
but ot ho?'r4 pyrlgymgtﬁﬁ, N-’ﬂ?elt%?peridin-él—yl, tetrahydrofuran-3-yl or methoxyethyl.

Spegdific examples of compounds of the invention include those of the examples herein. They
include:
(S)-Z—Amino—4-[4—(4-benzoylamino-phenoxy)-S-methoxy-quinolin—?-yloxy]—butyric acid
cyclopentyl ester
(R)-Z—Amino~5—(6—methoxy—4—{4—[3-(4-trifluoromethyl-phenyi)—ureido]—phenoxy}-quinolin—?—
yloxy)-pentanoic acid cyclopentyl ester
(R)-Z-Amino-5—[4—(4—benzoy|amino-phenoxy)-ﬁ-methoxy—-quinolin—?-yloxy}-pentanoic acid
cyclopentyl ester
(S)-2—Amino-4—{6—methoxy—4—[4—(3-pheny!-ureido)-phenoxy]-quinolin-T—onxy}-butyric acid
cyclopentyl ester
(R)—2—Amino—4-[4-(4-banzoylamino-phenoxy)-G-methoxy~quinoIin-?-yloxy}-butyric acid
cyclopentyl ester
(S)-Z-Amino-4-(4—{2-ﬂu0ro-4-[3-(4-triﬂuoromethyl-phenyl)—ureido]-phenoxy}-S—methoxy-
quinolin-7-yloxy)-butyric acid cyclopentyl ester
(R)-Z-Amino—4—(6—methoxy-4-{4-[3-(4-triﬂuoromethyl-phenyl)-ureido]-phenoxy}-quino[in-?-
yloxy)-butyric acid cyclopentyl ester
(S)-Z—Amino-5-[4~(4-benzoylamino-phenoxy)—s-methoxy-quino!in-7-yloxy]-pentanoic acid
cyclopentyl ester
(S)—2-Amino-4—{4—[4-(4-chloro—benzoylamino)—phenoxy]-6-methoxy-quinolin—?—yloxy}-butyric
acid cyclopentyl ester
(R)-Z—Amino-5—(6—methoxy-4-{4—[3-(4-trif1uoromethyl-phenyi)—ureido]-phenylsulfanyl}-quinolin-
7-yloxy)-pentanoic acid cyclopentyl ester

Synthesis
There are multiple synthetic strategies for the synthesis of the compounds (I} with which the

present invention is concerned, but all rely on known chemistry, known to the synthetic



met hyl, ethyl, n- or iso-propyl, n- or sec-butyl, t-butyl, cyclohexyl,
allyl, phenyl, benzyl, 2-, 3- or 4-pyridylnmethyl, N nethylpiperidin-4-yl,

t etrahydrof uran-3-yl or nethoxyethyl. Specific exanples of conpounds of the
i nvention include those of the exanples herein. They include:

(S)-2- Am no- 4-[ 4- (4- benzoyl am no- phenoxy) - 6- met hoxy- qui nol i n- 7-yl oxy] - but yr
ic acid cyclopentyl ester

(R) - 2- Ami no- 5- (6 met hoxy- 4-{4-[ 3- (4-¥8ri f1 uoromet hyl - phenyl ) - ur ei do] - phenoxy
}qU|noI|n - n

(R)-2- [rgenis. c,ggrr'n zf‘%( 3%3 %% ﬁq dg a@&inﬂ %%H?ﬁ'zgﬂyéan%%ts?ﬁthemsed accordmg to

enz am no- hox -qow nol J‘ eyI oxy] - pent a
noi c apr@edmeﬂeﬁmmqﬁn t@gj@dard hterature and are well-known to those skilled in th

(S) - 2- AghieQq f&rét@re%%waeﬂre%&nfbné@d@b&wbhé;w@ydm)“ﬂahmnwe}w quitachj n- 7- yl oxy) -
butyric’aci d pent

(R -2- ﬁ@?’ﬁ@fﬁhef[sﬂfe(quﬂéﬁ¥’é‘9§f8rl’??qq8" p?n %9y Wg"%ﬁ\%%f%w igPeRe% N yl oxy] - but yr
i ¢ aci Weté?&@icmp@mﬁnwbtr}esrﬁditlon (Pergamon), A.R. Katritzky), review articles such as

(S)-2- ﬁ%o fﬂé"ﬁ’(‘f ’isn ,.\Le%,,(écﬁe’% A poLP é}ﬁgé}% |te D¥l)redd €i do] - phenoxy}

- 6- et utyric acid c entyl ester
(R) 2- manmedmwsmandatme@tums[eamms (srzimprormrn@emé@mwurﬁﬁ%W)%ur ei do] - phenoxy

- qui nbeé}’l’"Z%/ﬂFijjﬂﬁgn-ﬁp%Mé ,(,:,_giCl d cycl opentyl ester

(S) 2- Am no benzoyl am no- phenoxy) - 6- met hoxy- qui nol i n- 7-yl oxy] - pent a
noic acid cyclopentyl ester

(S)-2- Pfrﬁbm@nés&%&@o&rﬁs@mh@rmh@wbmnome;&]xanplngpelewmﬂﬂmloﬁw nolin-7-y

| oxy} - but

(R - 2- A'?H%?éieﬂ ?‘% WF%S?SF'E’ 29 Iy e eratrs; TPOS%GOUtF3 ney e do] - phenyl s
ul fanyla]dapledmltmepreﬁargtlonwympmwmwn@fafémedn‘tajwlbpentyI ester Synthesis
There are nultiple synthetic strategies for the synthesi s of t he conpounds

(I') with which the present invention is concerned, but relux on known
cheni Stmgenqmlomﬁ cpIHPPYNES gg,thg Fwentionaay be synthesise y reaction o acompo d

R-1-J? with a compound (II1A) or ([liB}

J-[CH,), Y'—’*

Rg

(A

R, NY L2
P
JHCH,J,
W
>k
"

wherein J' and J2 are mutually reactive to form the radical Y', or the desired compound
where Y' is a bond and L' terminates in an ether or amino link. For example when Jisan
acid chloride and J' is amino, amide formation results in the desired compound wherein Y'is
~CONH,-. Likewise when J? is an acid chloride and J' is hydroxy, ester formation resuits in
the desired compound wherein Y' is ~COO-. Similarly, when L' is alkyl and J' are J*both

(1B)



organi ¢ chem st. Thus, conpounds according to fornula (1) can be

synt hesi sed according to procedures described in the standard literature
and are well-known to those skilled in the art. Typical literature sources
are "Advanced organic chem stry', 4th Edition (Wley), J March,

"Conpr ehensi ve Organic Transformation”, 2nd Edition (Wley), R C Larock,
"Handbook of Heterocyclic Chemstry', 2nd Edition (Perganon), AR
Katritzky), review articles such as ¥ ound in "Synthesis", "Acc. Chem

Res. ", [ Chem . DI LI er. 5 ' bafd by st.andar d
liter atwgeg’xéaér%gg%%s%%'ﬁeﬁg%%e rt%ﬁt@%@%sﬁ g?%é‘%&%@?@@@rﬁ%&"@" ICﬁ'em' cal
Abst r adEBil-7 ~AIBEHC LRI n". The routes to conpounds of the invention
described in the Exanpl es below are typical of those derived from known

chem stry as described in the |literature. Thgse reoutes na) adapted for
the pr epHPatiopsd %tfovs{théﬁorewsﬁwaw@*ﬁh fnednyeRillis FOTFPeE %%%B&ﬁ?r? % he
conpounds Agford easedaaily, hameliyrobekisysat hesidoe 8 dog/or Saand ma thefefare@dmpound

R-L-J2 with a,conmpo | LA) ..Of 8 / | 2 H R6 /
N O P TR oS B brolifag P aibfesh g garoel ehlyirecffienieh £ B P
r eact i viaflanondtionninhbmansahdeihervigmroals.t he desired conpound where Y' is a

bond and L' termnates in an ether or amno link. For exanple when J2 is an
acid chloride and J1 is am ng, am de formation resuylts desi red

Conpoumilihe Kanarstod st e Gpags o e by PRARIGEA e Gl desefd BRTA | de and
J" 1's hydeeyiacked neluding 1 tactiity bEBE kpeifictomphendiasployed, theapaody wher ei n Y’
'S - OOQigne! dhnel hdaitn S ik, tith8 ofddifhistPilEn, Toutd oPactfinkBlddn, rate of

excretion, drug combination and the severity of the particular disease undergoing treatment.

Optimum dose levels and frequency of dosing will be determined by clinical trial.

The compounds with which the invention is concerned may be prepared for administration by
any route consistent with their pharmacokinetic properties. The orally administrable
compositions may be in the form of tablets, capsules, powders, granules, lozenges, liquid or
gel preparations, such as oral, topical, or sterile parenteral solutions or suspensions. Tablets
and capsules for oral administration may be in unit dose presentation form, and may contain
conventional excipients such as binding agents, for example syrup, acacia, gelatin, sorbitol,
tragacanth, or polyvinyl-pyrrolidone; fillers for example lactose, sugar, maize-starch, calcium
phosphate, sorbito! or glycine; tabletting lubricant, for example magnesium stearate, talc,
polyethylene glycol or silica; disintegrants for example potato starch, or acceptable wetting
agents such as sodium lauryl sulphate. The tablets may be coated according to methods well
known in normal pharmaceutical practice. Oral liquid preparations may be in the form of, for
example, aqueous or oily suspensions, solutions, emulsions, syrups or elixirs, or may be
presented as a dry product for reconstitution with water or other suitable vehicle before use.
Such liquid preparations may contain conventional additives such as suspending agents, for
example sorbitol, syrup, methyl celiulose, glucose syrup, gelatin hydrogenated edible fats;
emulsifying agents, for example lecithin, sorbitan monocleate, or acacia; non-aqueous
vehicles (which may include edible oils), for example almond oil, fractionated coconut oil, oily
esters such as glycerine, propylene glycol, or ethyl alcohol; preservatives, for example
methyl or propyl p-hydroxybenzoate or sorbic acid, and if desired conventional flavouring or
colouring agents.



19 hydroxy, a condensation reaction results in the desired conpound (IA)
or (IB) wherein -L-Y' - [CHIr is -Alk-O[CH2]r. As nentioned above, the
conpounds with which the invention is concerned are inhibitors of the
Aurora kinase famly, nanely Aurora kinases A and/or B and/or C, and are
therefore of "use’in the treatnent of cell proliferative disease, such as
cancer, and in treatnent of inflarm%&i on, in humans and other mammals. It
wi |l be understood that the specific“dose |evel for any particular patient

wi |l geP&nép.éé@aﬁbuaauo\s% trf’ets‘klnofhefdﬁjgtrﬁéysbé Mgddil iR 4 &‘r@arﬁQI)tidlhldrr])mnlthierl;it he
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treat mntﬁ%ma%ﬁ%%@ﬁ.%gﬁ% érﬁ%ﬁb arﬁlr;g?é?e%quency of dosing will be determ ned
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by clinP e conpoun whi ch the invention is concerned may
be prepared for adm nistration by any route consistent with their
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cal ol UMM, RS 8hGiiisRr Qb&ﬁﬁer{br&%ﬁé?ﬁv@g ﬂat,@fm;etédmerg (@5 li&ckdein fer _exanpl e

magnesi Um st ear at e, ene or. sil @lﬁ di sintegrants for
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sul phat ﬁmhalﬂ‘t@n h@%@ﬁ@nmw a@aﬁam;@cévammmhmldmmwspmnh parkiglewn i n
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o SBREARC LRt BB ey BnoHyFBh SRR SR WRppBedg "2 for T
or el i xfarthe patientey additiorptodsensead adapters (rppcgrs.cakpandef s and pessrsbenadut i on wi t h
wat er or oLher l(é% ﬁ%g gar@e\lmnﬁﬁﬁlc@?faﬂ& Sutdm&tic deﬁb‘ég thﬁHé' HotieEBREAL | ONS may

cont ai n conven vVes SUCh as suspen INg a ent S, for exarrpl e
sor bi t olAutehpian®), fareetaed aapsals, dnsrartiylen iidhe caspql BOW%WE‘@I‘%FP: RYHFBENat ed
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nool r n
onoo e%&e?mplg as escrlbead in gropg&ugaqtenst Application EP 0 505 321).

For topical application to the eye, the drug may be made up intc a solution or suspension in a
suitable sterile aqueous or non aqueous vehicle. Additives, for instance buffers such as
sodium metabisulphite or disodium edeate; preservatives including bactericidal and

fungicidal agents such as phenyl mercuric acetate or nitrate, benzalkonium chloride or
chlorhexidine, and thickening agents such as hypromellose may also be included.

The active ingredient may also be administered parenterally in a sterile medium. Depending
on the vehicle and concentration used, the drug can either be suspended or dissolved in the
vehicle. Advantageously, adjuvants such as a local anaesthetic, preservative and buffering
agent can be dissolved in the vehicle.

The following Examples illustrate the invention: -

Abbreviations
The following Examples illustrate the invention:



vehi cles (which may include edible oils), for exanple alnond oil,
fractionated coconut oil, oily esters such as glycerine, propylene glycol,
or ethyl alcohol; preservatives, for exanple nethyl or propyl

p- hydr oxybenzoate or sorbic acid, and if desired conventional flavouring or
colouring agents. 20 For topical application to the skin, the drug may be
made up into a cream lotion or ointnent. Cream or ointnent fornul ations
whi ch may be used for the drug are cdhventional fornulations well known in

the art QX ppl e as described in standard textbooks of pharmaceutics
Appisvighop
such as

e Bt sh Phar macopoei a. For topical application by inhalation,
the drug may be fornmul ated for aerosol delivery for exanple, by

Pr essur e VQBihh&d atom zers or ultrasonic atom zers, or preferably by
propel I ant-driven netered aerosols or propellant-free adm nistration of

nmi croni &4 p6WABY's, for exanple, inhalation capsules or other "dry powder”
del i ver ptoAtst @RR acéid@el pi ents, such as, for exanple, propellants (e.g.
Frigen pn the case of netered aerosols), surface-active substances,

enul si fréfs, SRUABYFIOY S, preservatives, flavorings, and fillers (e.g.

| act oseDCM * tiehloromethané powder i nhal ers) may be present in such inhaled

f or mul apyh NSy rposes of inhalation, a |arge nunber of apparata
are ava|b| ablgw\gmﬂ?iﬁ&'&/ﬁngﬁ aerosols of optinmumparticle size can be

gener at BMSShadiggtvhsdfedd®ed, using an inhal ation techni que which is

appr opr pMa® = fiethiRmineaiytigné. I n addition to the use of adaptors (spacers,

expande _ar ear- shaped containers (e.g. Nebulator(r), Volumatic(r)),
and autg%f'iq%ag’\%%t&acgmtti ng a puffer spray (Autohaler(r)), for netered

aer osol $HFi=retpdoydiotedrar i n t he case of powder inhalers, a nunber of
t echni Cﬁl'a @I%dd%ﬁcﬂ&ﬁ%vai | abl e (e.g. Diskhaler(r), Rotadisk(r),
H or the In

Tur boha ezr(ra) r the 1nhalers for exanple as described in European Patent

Appl i catiChn hpgeoghlasigsicid21) . For topical application to the eye, the drug may
be madeDiHEA SHopropReMyla®@meOr suspension in a suitable sterile aqueous or

non aquElo s vehi Crln g Addi tives, for instance buffers such as sodium

net abi s F‘ﬁmsﬁ LBy f“l%di um edeat e; preservatives including bactericidal and
f ungi ci NaDHagsoium Bydodxides phenyl nmercuric acetate or nitrate, benzal koni um

chlori dﬁaﬂboagggﬂﬂrﬂﬂﬁﬂéé?ﬁcar@dﬁgtet hi ckeni ng agents such as hypronel | ose may
al so be 1 ncluaded.
HCI = hydrochioric acid

Pd/C = palladium on carbon

EDC = 1-ethyi-3-(3-dimethylaminopropyl)carboediimide

mi = millilitre

g = gram(s)

mg = milligram(s)

mo! = moles

mmol = millimole(s)

Sat = saturated

LC/MS = high performance liquid chromatography/mass spectrometry
NMR = nuclear magnefic resonance

Commercially available reagents and solvents (HPLC grade) were used without further
purification. Solvents were removed using a Buchi rotary evaporator. Purification of
compounds by flash chromatography column was performed using silica gel, particle size
40-83 pm (230-400 mesh) obtained from Silicycle. Purification of compounds by preparative
HPLC was performed on Gilson systems using reverse phase ThermoHypersil-Keystone
Hyperprep HS C18 columns (12 um, 100 X



The active ingredient may also be adm nistered parenterally in a sterile
medi um Depending on the vehicle and concentrati on used, the drug can

ei ther be suspended or dissolved in the vehicle. Advantageously, adjuvants

such as a local anaesthetic, preservative and buffering agent can be

di ssolved in the vehicle. The follow ng Exanples illustrate the invention:
Abbrevi ations The follow ng Exanples illustrate the invention: 21

Abbr evi ati ons MeOH = net hanol Et OH?2 ethanol FEtQAc = et hyl acetate Boo
t ent - but oxycar bonyl DCM = di chi oronet hane DMF = di net hyl f or mam de DMSO

di mret hyl sul foxide DMAP = di met hyl am no ridine FA = trifl [
aci d TRE2mmporagiept?&1AR (Aaarm%ﬂ-é%sﬁcﬂs B aéﬁffoﬁimg;e& ﬂ%{\) Oé'eh{;/jg{ g?ﬁﬁ)lr ?c
aci d DLPEAG g SARMORMERIRlvani REDMST:hostohd (16 hy)duV detehtiobHt 218 odi um
hydr oxi de NaHCO3= sodi um hydrogen carbonate HCI = hydrochloric acid Pd/C

pal | ad™@®n on carbon EDC = 1-et hyl - 3- (3-di net hyl ami nopr opyl ) car bodi i i de

'H NMR specira were recorded on a Bruker 300 MHz AV spectrometer in deuterated
solvents. Chemical shifts (5) are in parts per miillion. Thin-layer chromatography (TLC)
analysis was performed with Kieselgel 60 Fasq (Merck) plates and visualized using UV light.

Analytical HPLC/MS was performed on an Agilent HP1100 LC system using reverse phase
Hypersil BDS C18 columns (5 pm, 2.1 X 50 mm), gradient 0-95% B ( A= water/ 0.1% TFA,
B= acetonitrile/ 0.1% TFA) over 2.10 min, flow = 1.0 mi/min. UV spectra were recorded at
215 nm using a G1214A single wavelength UV detector. Mass spectra were obtained over
the range m/z 150 to 850 at a sampling rate of 2 scans per second or 1 scan per 1.2 seconds
using LC/MSD Quad SW ES| interface. Data were integrated and reported using Opsnlynx
and OpenlLynx Browser software. ’

The following Examples illustrate the preparation of specific compounds of the invention, and
the Aurora Kinase inhibitory properties thereof.

In Scheme 1 below, the 4-chloroquincline derivative (A) can be synthesized by methods
described in Org. Synth. Col. Vol. 3, 272 (1955) and US006143764A (Kirin Beer Kabushiki
Kaisha).



m =mllilitre g = gran(s) ng = mlligram(s) nol = noles mmol =
mllinole(s) Sat = saturated LC/MS = high performance liquid

chr omat ogr aphy/ mass spectronetry NWMR = nucl ear magneti c resonance

Commerci ally avail abl e reagents and sol vents (HPLC grade) were used w t hout
further purification. Solvents were renoved using a Buchi rotary
evaporator. Purification of conpounds by flash chronmatography col unm was
performed using silica gel, particle2Xsize 40-63 pm (230-400 nesh) obtained

fromSilicycle. Purification of conpounds by preparative HPLC was
perfornmed on.G son systeng usi ng reverse p?@jjher noHyper si | - Keyst one
Hyper prep HS\’\CO| umms 4 2w, gradi ent 20-100% B
(A= water/ 0.1% THA B= acet tHIé‘)fﬂgf)1 1 % TFA~oves 9.5 nin, flow = 30
m/mn, injection solvent 2:1 DVBO acetonitrile ( m), UV detection at
215 nm 1H NWR spectra were recorded on a Bruker 300 MHz AV spectroneter
in deuterated solvents. Chemi cal shifts (8) are in parts per mllion.

Thi n-1 ayer chromat ography (TLC) anal was performed with Kiesel gel 60

F254 (Me plates and visuglized usi &5 Anal ytical HPLC M5 was
perforne Nent HPI euSo $gegy st em us] (gverse phase Hypersil BDS

C18 colums (5 A X nt O- %S%B (A= water/ 0.1% TFA, B=
acetonitrilel ‘f) 1% |:A) overr2J.10 ni n, flow = 1. 8‘@&1\{3 UV spectra were
recorded at 215 nmTusing a 2144 si ngl e wavel eng detector. Mass

spectra were obthined over thé ragdge mz 150 to 850 2~ a~sanpling rate of
2 scans per second or 1 scan per 1.2 seconds using LT MB Quad SW ESI
interface. Data were integrated and rep&glghggne}éﬂng OpenLynx and OpenLynx
Browser software. Pd/C Stage 3

FhgP, DIAD, DCM HO

NHBoc P Stage 4 o)
[ 0 <r | 0
BocNH ‘Q O\
NH

TFA/DCM
Stage 5 /O
o)
Stage ¢ | NaOH, THFAvater 0P~ ™0 l Na
NH, =

0\@ TFADCM O\Q\
—————
NH Stage 7 NH

8cheme 1



The follow ng Exanples illustrate the preparation of specific conpounds of
the invention, and the Aurora Kinase inhibitory properties thereof: In

Schene 1 bel ow,

t he 4-chl oroqui noli ne derivative (A) can be synthesized by

met hods described in Og. Synth. Col. Vol. 3, 272 (1955) and US006143764A
(Kirin Beer Kabushiki Kaisha). 23 HO/ O HO NH2 + O Stage | NH

\

/\

neaC/ ON \ O/ I Nneat Stage 2 O (/ O\ HOi I O C NHNH AOI

cycl ohexene/ et hanol Pd/ C Stagé43 O N Ph3P, DIAD, DCM HO N NHBoc O \

/
~D

st qggﬁ‘ﬁpg_“:o (%?-ﬁl}lh(A{-BeIQo\(iahin@-dﬂ'éh&yj-é—nwfho%-]qu{noﬁﬂ-’)f-yloﬂﬁélt@ﬂ\/' Stage5S 0 JO

butoxycarbonylamino-butyric acid cyclopentyl ester

LC/MS purity: 99 %, miz 656 [M+H]". 'H NMR (300 MHz, DMSO-d5), 8: 10.4 (1H, ), 8.5 (1H,
d, J=7.8 Hz), 8.0 (4H, m), 7.6 (4H, m), 7.35 (4H, m), 6.45 (1H, d, J=7.5 Hz), 5.1 (1H, m), 4.2
(3H, m), 3.9 (3H, 5), 2.1 (2H, m), 1.80-1.50 (8H, br m), 1.35 (¢H, s).

Stage 1- N-(4-Hydroxy-phenyl)-benzamide

To a solution of 4-aminophenol (4.27 g, 39.1 mmol) in DMF (50 mi) at 0 °C under an
atmosphere of argon was added triethylamine (7.44 ml, 53.4 mmol, 1.5 eq). The reaction
mixture was stirred for 10 minutes before slow addition of benzoyl chloride (5 g, 35.6 mmol, 1
eq) over a period of 5 minutes. The reaction mixture was allowed to warm to room
temperature and stirred aver 18 hours. The DMF was removed under reduced pressure and
the mixture was treated with ethyl acetate/water. Precipitation of a white solid resulted, which
was filtered off and dried under reduced pressure. The title compound (8.0 g) was isolated in
96 % yield.

*H NMR (300 MHz, DMSO-dg), 8: 10.0 (1H, s), 9.35 (1H, ), 7.9 (2H, d, J=7.2 Hz), 7.5 (BH,
m), 6.75 (2H, d, J=7.4 Hz).

Stage 2~ N-j4-(7-Benzyloxy-6-methoxy-quinolin-4-yloxy)-phenyl]-benzamide



Stage 6 NaOH, THFN+ater O~,.\iO/ M NH2 O\ I / ONH OI ~ OHOH~,,0/
|/

Q- / N~ NHBoc O\ NH2 0\ OTFAIDCMO I \ | NH Stage 7 NHO/ O
Schenme | 24 Exanple 1:

(S)-4-[4-(4-Benzoyl am no- phenoxy) - 6- met hoxy- qui nol i n-7-yl oxy] - 2-tert-

but oxycar bonyl am no-butyric acid cycl opentyl ester 0,0 N Ooff/ / O /NHoO
Il / O- Ol o | / N H LCM purity: 99 % mz 656 [MtH'.'H NVR (300 MHz,
DVMSO-d8), 5: 10.4 (1H, s), 8.5 (1H, 25, J=7.8 Hz), 8.0 (4H, m, 7.6 (4H m,
7.35 (4H, m, 6.45 (1 H, d, J=7,5 Hz), 5.1 (1H, m, 4.2 (3H mM, 3.9 (3H
s), 2.1 (2H, m, 1.80-1.50 (8H, br m, 1.35 (9H, s). Stage 1-

N- (4- Hydr oxy- phenyl )-ber@'\dj HOI o
0] N

To a round bottomed flask charged with 4-chloro-6-methoxy, 7-benzyloxyquinoline (A) (1.09
g, 3.6 mmol) was added N-(4-hydroxy-phenyl)-benzamide (2.33 g, 10.9 mmol, 3 eq). The
reaction mixture was heated to 140°C for 3 hours. After cooling to room temperature, water
was added to the reaction mixture and the mixture was extracted 3 times with ethyl acetate.
The combined ethyl acetate extracts were washed with 5% aqueous NaOH, brine and dried
over magnesium sulphate. The solvent was removed under reduced pressure and the crude
mixiure was purified by column chromatography eluting with ethyl acetate/heptane 2:1) to
obtain 0.56 g of the title compound (Yield = 32 %).

LC/MS: miz 477 [M+H]".

Stage 3~ N-[4-(7-Hydroxy-8-methoxy-quinolin-4-yloxy)-phenyl]-benzamide

HO N\
L
NH
S

A mixture of stage 2 product (0.56 g, 1.17 mmol) and 10% Pd/C (80 mg) in 10%
cyclohexenefethanol (80 ml) was heated under reflux for 3 hours. The Pd/C catalyst was
filtered off through a pad of Celite, washing twice with methanol. The filtrate was



H 11-1 / To a solution of 4-am nophenol (4.27 g, 39.1 nmmol) in DMF (50 m)
at 0 C under an atnosphere of argon was added triethylamne (7.44 m, 53.4
mmol, 1.5 eq). The reaction mxture was stirred for 10 m nutes before sl ow
addition of benzoyl chloride (5 g, 35.6 mmol, | eq) over a period of 5
m nutes. The reaction m xture was allowed to warmto room tenperature and
stirred over 18 hours. The DVMF was ra%egoved under reduced pressure and the
m xture was treated with ethyl acet /water. Precipitation of a white
solid refsdnatbd aﬁebﬁﬂadueé@&brééshﬁe% effor@fthe Bdcdh 6do@ﬁd u@de/éudmesbiaqd 3plgessur e.
The title conpound 0 g) was isolated in %yield. "H NVR (300 MHz,
DVBO- d5P° °5"ergi0 0 (1 H s), 9.35 (1 H s), 7.9 (2H, d, J=7.2 Hz), 7.5 (5H,
m, 6. 153IMS|‘WZCBBT~IM¥HF Hz). Stage 2-
N-[ 4- (7- Benzyl oxy- 6- met hoxy- qui nol i n- 4-yl oxy) - phenyl ] - benzam de 25 ~ 1 O,
NO'nNH OI, To around bottoned flask charged wi th 4-chl oro- 6-net hoxy,
7- benzyl oxyqui noline (A (1.09 g, 3.6 mvol) was added
N-(4-h L7.- .The reaction

( y§é§;¥ (@PEEM &BQEB%&H?Q—%&%X% Evethpo:{ -QuifidIiA 7 ylSkyRShtert

m xture hea hour s er cooling to roomtenperature,
wat er  hyexyeatbntylaming-pityricasichvelaPs €886 and the mixture was extracted 3
times with ethyl acetate. The conbined ethyl acetate extracts were washed
wi th 5% aqueous NaOH, brine _and dried over magnesi um sul phate. The sol vent

was renoved under reduced sure and the crude mxture was purified by
col um chr omat ogr aphy el @ with et hyI acetate/ heptane (2:1) to obtain
0.56 g of the title conp d\q%/ held = ,3\2 %. LOMS: mz 477 [MH]'. Stage
3- N-[4-(7-Hydroxy-6- mﬂ | oxy) - phenyl ] - benzam de

To a solution of N-[4~(7-hydroxy-6-methoxy-quinolin-4-yloxy}-phenyl}-benzamide (0.2 g, 0.52
mmol) in anhydrous DCM (30 ml) at 0 %C was added (8)-2-feri-butoxycarbonylamino-4-
hydroxy-butyric acid cyclopentyl ester* (223 mg, 0.78 mmol, 1.5 eq) in 5 ml of DCM.
Triphenylphosphine (557 mg, 2.1 mmol, 4.1 eq) and diisopropyl azodicarboxylate (0.41 mi,
2.1 mmol, 4.1 eq) were then added and the reaction mixture was allowed to warm to room
temperature and stirred for 16 hours. The crude reaction mixture was concentrated under
reduced pressure and purified by column chromatography to give the title compound (135
mg) in 46 % vield.

LC/MS purity: 99%, m/z 656.3 [M+H]". "H NMR (300 MHz, DMSO-d), & 10.4 (1H, s), 8.5
(1H, d, J=7.8 Hz), 8.0 (4H, m}, 7.6 (4H, m), 7.35 (4H, m), 6.45 (1H, d, J=7,5Hz), 5.1 (1H, m),
4.2 (3H, m), 3.9 (3H, s), 2.1 (2H, m), 1.8-1.5 (8H, br m), 1.35 (9H, s).

*The synthesis of (S)-2-ferf-Butoxycarbonylamino-4-hydroxy-butyric acid cyclopentyl ester is
outlined below in Scheme 2.



HO, N\ O i I NH OA mxture of stage 2 product (0.56 g, 1.17 nmmol) and
10% Pd/ C (80 ng) in 10% cycl ohexene/ethanol (80 m ) was heated under
reflux for 3 hours. The Pd/ C catal yst was filtered off through a pad of
Celite, washing twice with nethanol. The filtrate was 26 concentrated
under reduced pressure to afford the title conpound as a yellow solid (0.34
g, 75 %yield). LOMs: mz 387 [M%‘t. St age 4-

(S)-4-[4(4-Benzoyl am no- phenoxy) - 6- hoxy- qui nol i n-7-yl oxy] -2-tert-

but oxycar bonyl am no-butyric acid cycl opentyl ester 0,10 ON O /NH O/ ~O
| OO N H_To a solution of \ \

N-[ 4- ( 7- hyd@ky- 6- met hoxy- qui nobr e 2 yI oxy) - phenyl ] - t@ﬁ(% de (0.2 g, 0.52
mol ) i n aphydrous DCI\/(I3(30 m) at 0 C was added

(S)-2-tert bungyﬁ%ﬂ;&am nof 4- hydeeRy'ha®™ri c agi'd cycl opentyl ester*
(223 nghLNO. rrrm|E,JBU£|_M95Neq)H2N At of doeM Tri%)h | posphi ne (557 no,
2.1 mol, 4901 eq) awdedii soprop azodi car boxyIBa Nt (41 M, 2.1 mol, 4.1

eq) were then added and the reaction m xture was alldied to warmto room
tenperature and stirred for 16 hours. The crude react/ion m xture was
concentrated under reduced pressure and purified by |colum chromatography
to give the title conpound (135 ng) in 46 %yield. Stage 3

v
OH O,Sr\
B NH)<( © X O
oc D Stage 4 BocNH
O o

Scheme 2

Stage 1-(8)-2-Amino-4-(fert-butyl-dimethyl-silanyloxy)-butyric acid

To a suspension of L-homoserine (1 g, 8.4 mmol) in acetonitrile (10 mi) at 0°C was added
1,8-diazabicyclo[5.4.0jundec-7-ene (1.32 ml, 8.8 mmol, 1.05 eq). Tert-butyl-dimethyl-silyl
chioride (1.33 g, 8.8 mmol, 1.05 eq) was then added portionwise over 5 minutes and the
reaction mixture allowed to warm to room temperature and stirred for 16 hours. A white
precipitate had formed, which was.ﬁitered off and washed with acetonitrile before drying
under reduced pressure. The title compound was isolated as a white solid (1.8, 92 % vield).
"H NMR (500 MHz, DMSO-dg), 8: 7.5 (1H, br s), 3.7 (1H, m), 3.35 (4H, br m}, 1.95 (1H, m),
1.70 (1H, m), 0.8 (9H, s), 0.1 (6H, s).

Stage 2- (S)-2-ferf-Butoxycarbonylamino-4-(fert-butyl-dimethyl-silanyloxy)-butyric acid



LC/MS purity: 99% nfz 656.3 [MtH *. 1H NMR (300 MHz, DMSO d6), 8: 10.4
(1H, s), 85 (I H d, J=7.8 Hz), 8.0 (4H m, 7.6 (4H m, 7.35 (4H, m,
6.45 (1H, d, J=7,5Hz), 5.1 (1H m, 4.2 (3H m, 3.9 (3H s), 2.1 (2H m,
1.8-1.5 (8H, br m, 1.35 (9H, s). *The synthesis of

(S)-2-tent-But oxycarbonyl am no- 4- hydroxy-butyric acid cycl opentyl ester is
outlined below in Schene 2. 27 OH Q. S\ O TBDWsIi Cl, BOC20, Et» DCMH 2 N
OH DBU, MeCN H2N( OH St age2 OH O BOCNS OStage 1 1]l Stage 3 OH O S\
BocNHO O O Stage 4 BOcNH O ~ O Schene 2 Stjage

1-(S)-2- Ami no-4- (tert-butyl-di methyl-silan y)-butyric acid O S~ H2N OH
O To a suspension of L-honoserine (1 g~ nmml ) in acetonitrile (10 m)
at 0 C was added 1, 8-di azabi cyclo[5 4, ]u dec-7-ene (1.32 nl, 8.8 muol,
1.05 eq). Tert-butyl-dinethyl-sil loride (1.33 g, 8.8 nmol, 1.05 eq)
was then added portionw se qQvler imn tes and the reaction mxture all owed
to warmto roomtenperature 16 hours. A white precipitate
had fornmed, which was filtered off |-<‘P.nd shed with acetonitrile before
drying under reduced pressure. The titPe conpound was isolated as a white
solid (1.8g9, 92 %yield). 1H NWR (500 MHz, DVMBO-de), 6: 7.5 (1H, br s),

g I E 613 Al s%s?znsm% of BtaGé ThprddfuctPh 8 gl 7 F3nhdy) i Dcml (100%nlY & o HvadBeatdd Mith( OH, s),
tnethylamlne {2.15 ml, 15.4 mmol, 2 eq) and di-ter-butyl dicarbonate (1.77 g, 8.1 mmol, 1.05
eq). The reaction mixture was stirred at room temperature for 16 hours. The DCM was
removed under reduced pressure and the mixture was treated with ethyl acetate/brine. The
ethyl acetate layer was dried over magnesium sulphate and evaporated under reduced
pressure. The crude product was taken forward without further purification (2.53 g, 99 %
yield).
'H NMR (500 MMz, CDCls), & 7.5 (1H, br s), 5.85 (1H, d, J=6.5 Hz), 4.3 (1H, m), 3.75 (2H,
m), 1.95 (2H, m), 1.40 (SH, s), 0.85 (9H, s), 0.1 (6H, s).

Stage 3- (S)-Z—teﬂ~Butoxycarbonylamino-4~(tert—buty[—dimethyl~silanyloxy)—butyric acid

cyclopentyl ester

To a solution of (S)-2—tert—butoxycarbonylamino-4-(tert-butyl-dimethyl—silany!oxy)-butyric acid
(2.53 g, 7.6 mmol) in DCM (50 ml) at 0 °C was added cyclopentanol (1.39 ml, 15.3 mmol, 2
eq), EDC (1.61 g, 8.4 mmol, 1.1 eq) and DMAP (93 mg, 0.76 mmol, 0.1 eq). The reaction
mixture was stirred for 16 hours at room temperature before evaporation under reduced
pressure. The crude residue was dissolved in ethyl acetate (100 ml) and washed with 1M
HCI, 1M Na,CO; and brine. The organic layer was then dried over magnesium sulphate and



St age 2-

(S)-2-tert-Butoxycarbonyl am no-4-(tent-butyl -di net hyl -silanyl oxy)-butyric
acid 281 o 10l >~0OLN CH H A suspension of stage 1 product (1.8 g, 7.7
mml) in DCM (100 m) at 0 C was treated with triethylamne (2.15 m, 15.4
mmol, 2 eq) and di-tert-butyl dicarbonate (1.77 g, 8.1 mmol, 1.05 eq). The
reaction mxture was stirred at roomtenperature for 16 hours. The DCM was
renoved under reduced pressure and t3ke mxture was treated with ethyl

acetate/brine.. The t hyl a I o o) i | phat e
and evaeb’B?%[?%a qﬂ'ﬁﬁeﬁeg?ceegﬁ%%mepﬁ@gspy@t %p%dﬁggyp%gr%@\?\ggbyﬁgﬁ f orward
Wi t houtusingrethykacetaiehéritanet (1 dh tq dves324 9, 156 visldyf BfepompopndVR (500 MHz,

CDCI 3) ,; Girs’, % . 250 T , 53 @1ty 1.3 @275 (2H,
e 1, s o oyt 6P %?@%f%ﬁ?@?%* R ‘s?_ Sy
(S) - 2- tReth (BLrYx¢ediibony Bénizhlom)- 2P 4} l-fﬁhﬂ)ﬁf&ﬁf’%;l?f my; -érﬁ%)'liio%%yg@{butyri c
aci d (‘(ﬁf-‘i'QE@.ﬁ‘WJl, sgster 1011 >~CINQ H To a solution of
(S)-2-tert-butoxycarbonyl am no- 4- (tent-butyl -di net hyl -si | anyl oxy) - butyric
acid (2.53 g, 7.6 mol) in DCM (50 nl) at 0 C was added cycl opent anol

(1. 39 rdtagds- (8)-mmi-ButdxycaypnyldiDao-@hybrbxgbuigidladdwiclopantd! estfy and DVAP (93
ng, 0.76 mml, 0.1 eq). The reaction mxture was stirred for 16 hours at
room tenperature before evaporation under reduced pressure. The crude

resi due was dissolved in ethyl acetateQMo00 nl) and washed with 1M HC, 1M
Na2CO3 and brine. The organic |ayer then dried over magnesi um sul phate

and 29 >L j\
O
YO
O
(8)-2-tert-Butoxycarbonylamino-4-{tert-butyl-dimethyl-silanyloxy)-butyric acid cyclopentyl
ester (1.57 g, 3.9 mmol) was dissolved in acetic acid:THF:water (3:1:1, 100 ml). The reaction
mixture was stirred at 30 °C for 16 hours. Ethyl acetate (200 ml) was added and washed with
1M Na,COs, 1M HCI and brine. The ethyl acetate layer was dried over magnesium sulphate
and concentrated under reduced pressure to give the product as a clear oil which crystallised
on standing (1.00 g, 95 % yield).

LC/MS purity: 100 %, m/z 310 [M+Na]". 'H NMR (250 MHz, CDCl), &: 5.4 (1 H, d, J=6.5 Hz),
5.2 (1 H, m), 4.4 (1H, m), 3.85 (2H, m), 2.15 (1H, m), 1.9-1.55 (9H, br m), 1.45 (9H, s).

Example 2:
Stage 5- (S)-2-Amino-4-{4-(4-benzoylamino-phenoxy)-6-methoxy-quinolin-7-yloxy]-butyric
acid cyclopentyl ester



evapor at ed under reduced pressure. The product was purified by col um
chromat ography using ethyl acetate/ heptane (1:4) to give 2.24 g, 73%yield
of title conmpound. LC/MS purity: 100% mz 402 [ MtH] ".' H NVR (250 MHz,
cbCl3), 6: 5.2 (1H, d, J=6.3 Hz), 5.15 (1 H mM, 4.2 (1H m, 3.6 (2H m,
2.0 (111, m, 1.95-1.55 (9H, br m, 1.4 (9H, s), 0.85 (9H, s), 0.1 (611,
s). Stage 4- (S)-2-tent-Butoxycar bor%yam’ no- 4- hydr oxy-butyric acid

cycl opentyl ester OH O >~0OLN O H

(S)-2-tert-Butoxycarbonyl am no-4- (tert butyI di et hyI si | anyl oxy) butyric
acid cycl opentyl ester (1.57 % s di ssol ved |2 L c

aci d: Ti#tagrdx &p asglution of (?‘Ebﬁ)‘I‘H"')be”?%rF'E%Eh oY -G igryEauRalin-£¥gxy %’ at 30 C
for 16 té)ﬂbﬁt&xycﬁbbwarﬁeﬁ@-batyﬁc 43DE clippniyester (818 thgatdosvasiol ih DEMH1 M Na2CCB,

1M HCl and t I h t

111 200 B 15 P s LW iRgonest um =il vt

whi ch exymiratiohiunder reduved peessliragzedtrdpingyyitrasluese tosermgve theramws fiTFAy: 100 %

rﬂ 31 1 H, d J=6.5 Hz 52 (1
e Y lmpoutly Wi i, ﬁ%@‘*@’""ﬁ”'ﬁgf‘ ( e ook o m 5. 95

(9H s)LC!MEpampiQﬁ% Mg 2662 [§L+H]" H NMR (300 MHz, D SO—ds) 8 10 40 (1H, s), 8.80
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An alternative route is shown in Scheme 3 for the preparation of the compound of Example 2
using (8)-4—bromo-z-tert-butoxycarbonylamiho—butyric acid cyclopentyt ester at Stage 4.



tert-but oxycarbonyl am no-butyric acid cycl opentyl ester (5.8 ng, 0.009
nmmol) in DCM (1 mM) was added TFA (1 m). The reaction m xture was al | owed
to stir for 16 hours before evaporation under reduced pressure,
azeotroping with toluene to renmove the traces of TFA. The title conpound
was isolated as an off-white solid (4.7 ng). LC/MS purity: 95 % mz 556.2
[ MPH ' . 1H NWVR (300 MHz, DVMsO-de), 5: 10.40 (1 H, s), 8.80 (1H, d, J=6.5
Hz), 8.55 (2H,br s), 8.01 (4H m, 7365 (4H, m, 7.35 (1H, d, J= 7.6 Hz),
6.75 (1 H d, J=6.5 Hz), 5.25 (1 H m,, 4 35 (3H m, 4.00 (3H, s), 2.4
(2H, m, 1.#85.4.40 (8H, b n). An alternagi Ee route i s shown in Schene 3
for the prepaiatiion of th ouhd—ef—Exa €N usi ng

(S) - 4- br omp- 2- tent2but oxycatbenyl aﬁfaﬁﬁi-butyri&%@ cycl opentyl ester at
Stage 4. 31 HO/ NH + OC Stage 1 HONH [/ | 140C\ O N DW Stage 2
O/ OHO/ O d I NHNH Al i OI\ cyclohexene/ethanol 010 Pd/ C Stage
3 KCG3, DVF HO N NHBoc O\I/Staﬁ/Br p\ Il / O OBocNHOO NH ~ NH
a/ ov =0~

O N\
1400C |
Q | N, DMF Stage?2 o =
O HO\@ [ O
| Cl NH
NH
A o )\@
o}

cyclohexene/ethanol l

K,CO;, DMF HO

N
OJ\[@«\,O A s
NHBoc o = sta994 Br o =
LN, ey O
0
BocNH
NH i Y NH

HCVdioxane Stage 5

NH

ae

Scheme 3



/[ HCl/dioxane Stage 5 O0 O O\i / NH, O\ I / O/ NH OIl \ Schene 3 32
Stage 1- N-(4-Hydroxy-phenyl)-benzamde HOI OHI / To a solution of

4- am nophenol (30.00 g, 275 nmmol) in DM (120 m) at O C under an

at nosphere of nitrogen was added triethylamne (42.5 m, 302 mol, 1.2 eq).
The reaction mxture was stirred for 10 m nutes before dropw se addition
of benzoyl chloride (31.9 m, 275 |, 1.0 eq) over a period of 20

m nutes. The reaction m xture was affowed to warmto roomtenperature and
stirred for 18 hours. The reaction mxture was poured in ice cold water
(800 Wi th vigorous stjirrin A precipitate was collected by filtration
and waS %SEW\NI(‘FFWP&@ WQ’Q@@Z%S’ The precipitate was slurried in diethyl
ether (1.5 L) and vigorously stirred for 30 mnutes. The precipitate was
collected by filtration and g omed to dry under reduced pressure to
afford the title corrpound as a te solid (41.56 g, 71 %yield).

LOMS: mz 214 [MHH]' and 449 [2 u/ AALNVR (300 MHz, DMSO-d6) 5:10.01
(1 H s), 9.24 (1 H s), 7.83 (2H 3 Hz), 7.55-7.49 (5H, m), 6.74
(211, d, J=8.7 Hz). Stage 2-
N-[ 4- (7- Benzyl oxy- 6- met hoxy- qui nol i n- 4-yl oxy) - phenyl ] -benzamde O N O/

To a solution of 4-aminopheno! (30.00 g, 275 mmol) in DMF (120 ml) at 0 °C under an
atmosphere of nifrogen was added triethylamine (42.5 ml, 302 mmoi, 1.2 eq). The reaction
mixture was stirred for 10 minutes before dropwise addition of benzoyi chloride (31.9 mi, 275
mmol, 1.0 eq) over a period of 20 minutes. The reaction mixture was allowed to warm to
room temperature and stirred for 18 hours. The reaction mixture was poured in ice cold water
(800 ml) with vigorous stirring. A precipitate was collected by filtration and washed with water
(2x500 m). The precipitate was slurried in diethy! ether (1.5 L) and vigorously stirred for 30
minutes. The precipitate was collected by filtration and allowed fo dry under reduced
pressure to afford the title compound as an off-white solid (41.56 g, 71 % yield).

LC/MS: m/z 214 [M+H]" and 449 [2M+Na]". 'H NMR (300 MHz, DMSO-de) 8:10.01 (1H, s),
9.24 (1H, s), 7.83 (2H, d, J=6.3 Hz), 7.55-7.49 (5H, m), 6.74 (2H, d, J=8.7 Hz).

Stage 2- N-[4-(7-Benzyloxy—6—methoxy-quinolin—4-y|oxy)-phenyl]—benzamide

Ten reaction tubes were charged with 4-chioro-6-methoxy, 7-benzyloxyquinoline (A) (10 x
2.08 g, 10 x 8.9 mmol) in anhydrous DMF (10 x 6 mi). N-(4-Hydroxy-phenyl)-benzamide (10
X 4.44 g, 10 x 20.8 mmol, 3.0 eq) was added and the reaction mixtures were heated to 145
°C for 7 hours. DNIF (10 x 30 ml) was added and the combined reaction mixtures were
poured in ice cold water (1.5 L). The aqueous mixture was extracted with ethyl acetate (3 x



Il NH Oo | / Ten reaction tubes were charged with

4- chi or o- 6- net hoxy, 7- benzyl oxyqui noline (A) (10 x 2.08 g, 10 x 6.9 nmmol)

i n anhydrous DMF (10 x 6 m ). N-(4-Hydroxy-phenyl)-benzam de (10 x 4.44 g,
10 x 20.8 mol, 3.0 eq) was added and the reaction m xtures were heated to
145 C for 7 hours. DM (10 x 30 m) was added and the conbi ned reaction

m xtures were poured in ice cold water (1.5 Q The agueous m xture was
extracted with ethyl acetate (3 x 3333 1.5 Q The conbi ned organi c extracts
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the titl d t

il orer AR5 BRI BPHETY) ordag Teie P bR it PRBOR

4-chl Ol’s@h@-(mﬂ @wdhmvewmmqmmbmw-x xéénzgmlsymmmteem)a(szme@r Tlhmd abgve
I N oun
Over al HGCCEVﬁ&ethP{:ﬁ%l’O%b ?&)%xd ‘fabe glgx@@’n%ﬁ% d{A&QN%@ tre% e@a@? g{llvlsésdt) beogggil)
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N[ 4- (ﬂﬁe‘ﬁz?%ﬁgﬁ" & h@t%@yﬁ 611 (b 254 W)oﬁﬁ? (%éh?rﬁg (B'élhsgam de (6.30 g,
13.2 mol) and 10% Pd(OH) 2/ C (600 ng) in cycl ohexene/ethanol (1:9, 120 m)
was heat ed under

Stage 3- N-[4-(7-Hydroxy-6-methoxy-quinolin-4-yloxy)-phenyl]-benzamide

HO N
I —
' O
OJ\©

A mixture of N-{4-(7-Benzyloxy-6-methoxy-quinolin-4-yloxy)-phenyll-benzamide (6.30 g, 13.2
mmol) and 10% Pd(OH),/C (600 mg) in cyclohexenefethanol (1:9, 120 ml) was heated under
reflux for 18 hours. The Pd{OH),/C catalyst was filtered off through a pad of Celite, washing
with methanol/DCM (1:1, 3x1 L). The combined filtrates were concentrated under reduced
pressure fo afford the fitle compound as a yellow solid (4.93 g, 87 % vield).

LC/MS: miz 387 IM+HT". *H NMR (300 MHz, DMSO-de) 3: 10.40 (1H, s), 8.41 (1H, d, J=5.4
Hz), 7.99-7.91 (4H, m), 7.62-7.50 (4H, m), 7.28-7.26 (3H, m), 6.40 (1H, d, J=5.4 Hz), 3.87
(3H, s).

Stage 4- (8)-4-[4-(4-Benzoylamino-phenoxy)-6-methoxy-quinolin-7-yloxyl-2-fert-
butoxycarbonylamino-butyric acid cyclopentyl ester



reflux for 18 hours. The Pd(OH)2/C catal yst was filtered off through a pad
of Celite, washing wth nethanol/DCM (1:1, 3x1 Q The conbined filtrates
were concentrated under reduced pressure to afford the title conpound as a
yellow solid (4.93 g, 97 %yield). LCMS mz 387 [MtH'."H NVR (300 MHz,
DMSO-d5) 8:10.40 (1H, s), 8.41 (1H, d, J=5.4 Hz), 7.99-7.91 (4H, m,
7.62-7.50 (4H, m, 7.28-7.26 (3H, rr)346.40 (1H, d, J=5.4 Hz), 3.97 (3H,

s). Stage 4-

(S)-4-[4-(4-Benzoyl am no- phenpxy) - 6- met hoxy- qui nol i n-7-yl oxy] - 2-tert-

but oxycar bonyl am no- but yri @i d cycl opentyl ester 34 Of') ON Okl

NHBoc Ol / O/ NH O A npXtUre of

N-[ 4- ( 7- Hydr oxy- 6- net hoE) w~oka yNQXY) - phenyl | - benzanmi de (4.93 g, 12.8
mol ), (S)-4-brono-2-tert-utoxyca hyljam no-butyric acid cycl opentyl
ester” (4.92 g, 14.0 nmol NHBoq ang”pot assi um car bonate (2.12 g, 15.3
mol, 1.2 eq) in anhydrous DMF (I50 mg_was stirred at 35 C under an

at nrosphere of nitrogen for 20 hours. Thection m xture was poured in
water (200 m). A yellow precipitate waseeltigeted by filtration, taken up
in ethyl acetate (500 m), washed with water 300 mM), brine (300 m),
dried (MgSO™4), filtered and concentrated uﬁ’deruced pressure to | eave a
pal e brown solid (8.52 g). A second batch of stafe 3 product (3.94 g, 10.2
mmol ) was treated has described above to afford an, additi 7, g of
Crudb i mu of BT HIGORR IR R BASPOR BRI 8 BniaPn

hept anemngi), ()a-srombizaed-batoxgarkiehyanineusfi acid egeiddeatyt édtére” @damoaad as a

pal e yello lid 12. 87 86 % wi.el d) : . 6 ' NVR
(300 MHEME R and ik '”{’gﬁrb"d’f"teJé&%@q @)3%.%/'55:2%@8‘ %W MEO8s (2H,
d, J=9. MiHgds, stired 6t 33 14 usder ai aBRosphge of Bikoger) for 20 Baurg. Tihe regctio mxture2H, d,
was poured in water (200 ml). A yellow precipitate was collected by filtration, taken up in
ethyl acetate (500 mi), washed with water (2 x 300 mi), brine (300 ml), dried (MgSQ,), filtered

and concentrated under reduced pressure to leave a pale brown solid (8.52 g). A second

batch of stage 3 product (3.94 g, 10.2 mmol) was treated has described above to afford an
additional 7.16 g of crude material. Purification by column chromatography (60 % EtOAc in
heptane) of the combined crude mixtures afforded the title compound as a pale yellow solid
(12.87 g, 86 % yieid).

LC/MS: miz 656 [M+H]". 'H NMR (300 MHz, CD;OD) §&:8.43 (1H, d, J=5.4 Hz), 7.99-7.96
(2H, m), 7.88 (2H, d, J=9.0 Hz), 7.66 (1H, s), 7.62-7.52 (3H, m), 7.34 (1H, s), 7.27 (2H, 4,
J=9.3 Hz), 6.58 {1H, d, J=5.4 Hz), 5.24-5.17 (1H, m), 4.47-4.40 (1H, m), 4.39-4.28 (1H, m),
4.27-4.16 (1H, m), 4.05 (3H, s), 2.49-2.36 (1H, m), 2.35-2.21 (1H, m), 1.93-1.76 (2H, m),
1.75-1.51 (BH, m), 1.47 (SH, s).

Stage 5- (S)-2-Amino-4-[4-(4-benzoylamino-phenoxy)-6-methoxy-quinolin-7-yloxy}-butyric
acid cyclopentyl ester



J=9.3 Hz), 6.58 (1 H d, J=5.4 Hz), 5.24-5.17 (1 H m, 4.47-4.40 (1 H m,
4.39-4.28 (1 H m, 4.27-4.16 (11A m, 4.05 (31A s), 2.49-2.36 (1H m,
2.35-2.21 (1H, m, 1.93-1.76 (2H, m, 1.75-1.51 (6H, m, 1.47 (91A 5s).

St age 5-

(S)-2- Am no- 4-[ 4- (4- benzoyl am no- phenoxy) - 6- met hoxy- qui nol i n- 7-yl oxy] - but yr
ic acid cyclopentyl ester 35 OG0 0% NH2 Ol . . | oc k NH OTo a
suspensi on of 35

(5)-4-[4-(4-Benzoyl am no- phenoxy) - 6- met hoxy- qui nol i n-7-yl oxy] - 2-tert-

but oxycar bonyl am no- buti d cycl opentyl ester (12.69 g, 19.4 mmol) in
diethyl ether (20 m) was added a 2N HCl solution in dioxane (100 m). The
m xture was stirred at rdomgt eraty e for 18 hours. A precipitate was
collected by filtrati ongt\ﬁo‘r\oﬁg shed with diethyl ether and
recrystallised from Et OH BdiAc the di-HCl salt of the title
conpound as an off-white solid (7.72 72 %yield). LM mz 556

[ MtH " . " H NVR (300 MHz, DMVMSO-d6) 3: 10. 1H s), 875-8.72 (4H m,
8.02-7.94 (4H, m, 7.73 (2H, d, J=6.9 p8-7.42 (3H, m, 7.37 (2H, d,
J=9.0 Hz), 6.80 (1H, d, J=6.6 Hz), 5.16-5. 1é (il H m, 4.41-4.29 (2H, m,
4.10 (1H, br s), 3.98 (3H, s), 2.44- 2.38 (@H, @ 1.79-1.73 (2H, m,
1.63-1.47 (6H, n). The synthesis of

(S)-4-Bronp-2-tert-butoxycarbonyl am no-butyric acid cycl opentyl ester is
outlined belowin Scheme 4. OH Br BocNH O- Stage 1 BocNH O 0 Schene 4

To a suspension of (S)-4-[4—(4-Benzoylamino-phenoxy)-e-methoxy—quinolin-?-yloxy]—z—tert-
butoxycarbonylamino-butyric acid cyclopentyl ester (12.69 g, 19.4 mmol) in diethyl ether (20
ml) was added a 2N HCI solution in dioxane (100 mil). The mixture was stirred at room

temperature for 18 hours. A precipitate was collected by filtration, thoroughly washed with
diethyl ether and recrystallised from EtOH/EtOAc to afford the di-HC| salt of the title
compound as an off-white solid (7.72 g, 72 % yield).

LC/MS: m/z 556 [M+H]*. "TH NMR (300 MHz, DMSO-ds} 3: 10.55 (1H, s), 8.75-8.72 (4H, m),
8.02-7.94 (4H, m), 7.73 (2H, d, J=6.9 Hz), 7.58-7.42 (3H, m), 7.37 (2H, d, J=9.0 Hz), 6.80
(1H, d, J=6.6 Hz), 5.16-5.13 (1H, m), 4.41-4.29 (2H, m), 4.10 (1H, br s}, 3.98 (3H, s), 2.44-
2.38 (2H, m), 1.79-1.73 (2H, m), 1.63-1.47 (6H, m).

**The synthesis of (8)-4-Bromo-2-fert-butoxycarbonylamino-butyric acid cyclopentyl ester is
outlined below in Scheme 4.

OH Br

Stage 1

O - O
BocNH D BocNH \Q
O O

Scheme 4

Stage 1- (8)-4-Bromo-2-tert-butoxycarbonytamino -butyric acid cyclopentyl ester



Stage 1- (S)-4-Brono-2-tent-butoxycarbonylam no -butyric acid cycl opentyl
ester 36 Br O>>~0J~ NOOTV, To a slurry of N-bronpo succinimde (1.86
g, 10.4 mmol) in DCM (16.2 n) was added a solution of triphenyl phosphine
(2.56 g, 9.74 mmol) in DCM (7.2 m ). The solution was stirred for a
further 5 mnutes after addition. Pyridine (338 pl, 4.18 mmol) was added,
followed by a solution of (S)-2-tert-butoxycarbonyl am no-4-hydroxy-butyric
acid cycl opentyl ester (1.00 g, 3. 48 nmmol) in DCM (8.8 m ). The sol ution
was stirred for 18 hours, concentratedgunder reduced pressure and the

resi dual solvent azeotroped with toluehe (3x16 m ). The residue was
triturated with diethyl ethe and ethyl acetate : heptane (1:9,
2x10 m). The conbi ned etz%[l\agﬁ\rhe tan& solutions was concentrated onto

silica and purified by col usi ng et hyl acet at e/ hept ane
(1:9 to 2:8) to provide 1.02 g (84 %y eItitIe conmpound. 'H NWMR (300
MHz, CDCl3), 6: 5.30-5.05 (2H, rr) 4.4 430 1H, n), 3.45 (2H, t, J=7.3
Hz) 250230(1Hn)225 2.10 (1 H m, 1.95-1.60 (8H, br m, 1.47

E S) - 4S[T@-T Qmﬂéﬁiwrﬁwpr%‘cﬂwm%s%g n&ﬁw)q[rl‘l REW; (167 mp &'(a?]adge‘tjer t -

but y| cablesydramhanyliptbsphire (266@, D mbhol), in DOM (1.2 myTie @lutlom waselired O / |/

H1A for a further 5 minutes after addition. Pyridine (338 pl, 4.18 mmol) was added, followed by a
solution of (S)-2-tert-butoxycarbonylamino-4-hydroxy-butyric acid cyclopentyl ester (1.00 g,
3.48 mmol) in DCM (8.8 ml). The solution was stirred for 18 hours, concentrated under
reduced pressure and the residual solvent azeotroped with toluene (3x16 ml). The residue
was triturated with diethyl ether (10 mi) and ethyl acetate : heptane (1:9, 2x10 mi). The
combined ether and heptane solutions was concentrated onto silica and purified by column
chromatography using ethyl acetate/heptane (1:9 to 2:8) to provide 1.02 g (84 % yield) of title
compound. _
H NMR (300 MHz, CDCls), 8: 5.30-5.05 {2H, m), 4.45-4.30(1H, m), 3.45 (2H, t, J=7.3 Hz),
2.50-2.30 (1H, m), 2.25- 2.10 {(1H, m), 1.95- 1.60 (8H, br m), 1.47 (8H, ).

Example 3: (S)-4—[4—(4-benzoylamino-phenoxy)—e-me’thoxy-quinoIin-T-yioxy]-2-tert—
butylcarbonylamino-butyric acid

OH

Stage 6: To a soiution of (S)-4-[4-(4-benzoylamino-phenoxy)-8-methoxy-quinolin-7-yloxy]-2-
tert-butoxycarbonytamino-butyric acid cyclopentyl ester (17 mg, 0.02 mmeol} in THF (1 ml)
was added 2M NaOH (0.026 mi, 0.046 mmol, 2 eq). After 16 hours reaction was incomplete
so an additional 2 equivaients of NaOH was added. The reaction was completed after 6
hours and the THF was removed under reduced pressure. The aqueous layer was diluted



Stage 6: To a solution of

(S)-4-[4-(4-benzoyl am no- phenoxy) - 6- met hoxy- qui nol i n- 7-yl oxy] - 2-

tert - but oxycarbonyl am no-butyric acid cycl opentyl ester (17 ng, 0.02 mmol)
in THE (1 mM) was added 2M NaCH (0.026 nml, 0.046 mvl, 2 eq). After 16
hours reaction was inconplete so an additional 2 equival ents of NaCOH was
added. The reaction was conpleted after 6 hours and the THE was renoved
under reduced pressure. The aqueous37ayer was diluted 37 with 3 m of

wat er %3 ﬁ\? Wa{téﬁ&dt .dﬁ‘éﬁéﬁ) i Bbmﬂr 1M 6 TR éohxbb@&m&tﬁ&eu\mo ext ract ed

into acetate re nesi um sul 5{? ang @%I a}vﬁﬂ{as a white
solid ¢hg asetm;; diger! oxer pRgnegim ayt@h %lﬂ'r'W%iedﬁ e Exanpl e
4. (S) i€ no- 4- [ 4- (4 benzoyl am no- phenoxy) - 6- met hoxy- qui noI i n-7-yl oxy] -

butyrlcaC|dO—I\|0 N%éh( PHZO\OI\O H / / N111!~ Stage? To a
sol ut i BFYMSt pusiy: 109 2 Uz FRBIYBUY ani no- phenoxy) - 6- met hoxy- qui nol i n- 7- yl oxy] - 2-
tert-butyl carbonyl am no-butyric acid (6.5 ng, 0.011 mmol) in DCM (1 nm) was

2328& {‘ae'H{"&r?der()‘s zmﬁnf{;@ %@'lﬂeﬂz&%ﬁ‘m% LUy c}@méﬁqbﬂ&y—cﬁmonﬁ-ﬂw&w and t hen

duce essure to afford the title conmpound as an
of f - whbttgricsasdid d (6. 0 ny, 90 %yield). LCM purity: 100 % mz 488 [ MtH]'
"H NVR (300 MHz, CD30OD), 8: 8.75 (1H, d, J=7.8 Hz), 8.00 (4H, m, 7.65
(4H, m, 7.40 (1H, d, J:IJ.G Hz), 6.95 (1H, d, J= 8.0 Hz), 4.60 (2H, m,
4.30 (1 H m, 4.20 (BI—? s), 2.60 (2H n). Exanples 5-14 were prepared by
utilizing the appr oprbﬁ&*ﬂl-«%“ubs(?' henol internediate at Stage 2 of

Scheme 3. NH, P

Stage 7: To a solution of (S)-4-[4—(4—benzoylamino—phenoxy)—b‘-methoxy-quinolin—?-yloxy]-z-

teri-butylcarbonylamino-butyric acid (6.5 mg, 0.011 mmol) in DCM (1 ml) was added TFA (1

mi). The reaction was allowed to stir for 6 hours and then evaporated under reduced
~pressure to afford the title compound as an off-white solid (6.0 mg, 90 % yield).

LC/MS purity: 100 %, miz 488 [M+H]". 'H NMR (300 MHz, CD;0D), 8: 8.75 (1H, d, J= 7.8

Hz), 8.00 (4H, m), 7.65 (4H, m), 7.40 (1H, d, J=7.6 Hz), 6.95 (1H, d, J= 8.0 Hz), 4.60 (2H, m),

4.30 (1H, m), 4.20 (3H, s), 2.60 (2H, m).

O

I

Examples 5-14 were prepared by utilizing the appropriate substituted phenol intermediate at
Stage 2 of Scheme 3.

Example 5: (S)-2-Amino-4-[4—(3-ﬂuoro-phenoxy)-b‘-methoxy—quinoﬁn—?—yloxy]-butyric acid

cyclopentyl ester



Exampl e 5:

(S)-2-Am no-4-[4-(3-fluoro-phenoxy) - 6-nmet hoxy- qui nol i n-7-yl oxy] -butyric
acid cyclopentyl ester ZNO/ N O~O\ O\ I / O9 F 38 LCMs purity:
97 % (254 nm, mz 455 [MtH ~." H NMR (300 MHz, CD3OD), 8: 8.71 (1H, d,
J=6.7 Hz), 7.87 (1H, s), 7.70-7.60 (2H, m, 7.32-7.20 (3H, m, 6.98 (1H d,
J:6.7H) 4. 55- 447(2Hrr)43743129(1Hrr)412(3H s), 2.65-2.49
(2H, ), 2.01-1.52 (9H, n). Exanpl e>%:

(S)-2- 163 MBI X300 cml}HilQ:lD(}D ayBoxxijcutyruc
acid Q?N%O?lﬁ&{ @Z‘cﬁg% )OEP%C/ ur|t %ﬁ (62%4 =l rgf )’:‘» "H
NVR ( 30%B.WVHz), 7&330H) ). 379740 @ﬂﬂm)d?'?' 2528 @E{T%iif—T SVl 1 60
(2H, ”11,147? %74814(2@&'1}1“’}1 462Q§H(sl&6&l249%l 81)1-2@11&21% m2H, t, J=5.6 He)
4.34-4 é , 2.73-2.46 (2H, m. Exanple 7:

(S)-2- Am no- 4 (6 rret hoxy 4 phenoxy qui nol i n-7-yl oxy)-butyric acid

cycl opeRénible 6268)FAENQ-[4- (Nfludbo@mmy)h@hﬁﬁophﬁwwm 9920303 %:%Hi‘?%ﬁ'ﬂ mz 437
[MeH ' . H NMVR (300 MHz, CD30D), 8: 8.67 (1H, d, J=6.6 Hz), 7.89 (1H s),
7.67-7.59 (3H, m, 7.53-7.44 (1H, n’) 741734 2H, m, 6.88 (1H, d,

J=6.7 Hz), 5.39-5.30 (1H, Mg\, 436430(1H M, 4.11 (3H,
55(

S), 2.66-2.48 (2H, m), 2.02-

HOO
F

LC/MS purity: 92 % (254 nm), miz 387 [M+H]". 'H NMR (300 MHz, CD;0D), 8:8.71 (1H, d,
J=6.6 Hz), 7.86 (1H, ), 7.71-7.60 (2H, m), 7.31-7.21 (3H, m), 6.97 (1H, d, J=6.8 Hz), 4.54
(2H, 1, J=5.6 Hz) 4.34-4.27 (1H, m), 4.12 (3H, 5), 2.73-2.46 (2H, m).

7
=5.

Example 7: (S)—2-Amin0-4-(6-methoxy—4—phenoxy-quinolin-?—yioxy)~butyric acid cyclopentyl

esler

LGS purity: 97 % (254 nm), miz 437 [M+H]". 'H NMR (300 MHz, CD:0D), 5: 8.67 (1H, d,
J=6.6 Hz), 7.89 (1H, 5), 7.67-7.59 (3H, m), 7.53-7.44 (1H, m), 7.41-7.34 (2H, m), 6.88 (1H, d,
J=6.7 Hz), 5.39-5.30 (1H, m), 451 (2H, m), 4.36-4.30 (1H, m), 4.11 (3H, s), 2.66-2.48 (2H,
m), 2.02-1.55 (9H, m).

Example 8: (S)—2—Amino-4—(6-methoxy-4-phenoxy-quinoiin-7—y|oxy)-butyric acid

H,N o N
r\/ | S

HOOO[



Exanmpl e 8: (8)-2-Am no-4-(6-net hoxy-4-phenoxy-qui nolin-7-yloxy)-butyric
acid HZNNO/ N HOOO Ilot 39 LCOM purity: 98 % (254 nm), mz 369

[ MEH " . " H NVR (300 MHz, CD3CD), 5: 8.66 (1H, d, J=5.7 Hz), 7.87 (1H, s),
7.67-7.54 (3H, m, 7.52-7.44 (1H, m, 7.41-7.34 (2H, m, 6.86 (1H d,
J=6.5 Hz), 4.59-4.48 (2H, m, 4.26-4.18(1H, m, 4.12 (3H, s), 2.72-2.46
(2H, m. Exanple 9:

(S)-2-Am no- 4- [6 met hoxy- 4- (4- net hox$9 phenoxy) - qui nol i n- 7-yl oxy] - butyric

T MR bl oS A uh'y
7 88 (15 751)1z) 78ﬁ31|{£)-l7 as’% 54 (BB, 7;52-1 2#(1HPm), 7.41-8:34.(28, m%gLS??HH cﬁ) 904( 1;
(3r o) 5 b, 2532 o fps oty 3 A2 B9 s B (L0 D). T
(S)-2- Am no- 4- [ 6- met hoxy- 4- ( 4- met hoxy- phenoxy) - qui nol i n-7-yl oxy] - butyric
aC' d x )ﬁg&le gsi-%?@opﬂs' Aﬁé!tho%—%? &&ﬁ&%go%—éﬁ%&%ﬂb@%—?ut};ﬁé Eﬁﬁsg 300

7. 32 7. olopetyl effer 7. 18-7. 12 (2H, rr) 6.89 (1L H d J=6.7 Hz), 4.54 (2H,
t, J=5.7 Hz), 4.33-4.26 (1 H m, 4.13 (3H, s), 3.88 (3H, s), 2.71-2.49
2H, . Ex le 11:

ES) - Zir)Am' no- 2[“[34?(bi phen f\cﬁy oxy-qui nol i n-7-yl oxy] -butyric

acid cyclopentyl ester 40O o o
°©
O/

LC/MS purity: 97 % (254 nm), miz 467 IM+HJ". "H NMR (300 MHz, CD,0D), &: 8.68 (1H, d,
J=6.8 Hz), 7.88 (1H, ), 7.63 (1H, s), 7.33-7.25 (2H, m), 7.18-7.11 (2H, m), 6.90 (1H, d,
J=6.8Hz), 5.39-5.30 (1H, m), 4.56-4.47(2H, m), 4.37-4.30 (1H, m), 4.12 (3H, s), 3.88 (3H, s),
2.70-2.47 (2H, m), 2.02-1.56 (9H, m).

Example 10; (8)-2-Amino-4-[6-methoxy-4-{4-methoxy-phenoxy)-quinolin-7-yloxyl]-butyric
acid

LC/MS purity: 98 % (254 nm), m/z 399 [M+HJ". 'H NMR (300 MHz, CDsOD), : 8.67 (1H, d,
J=6.8 Hz), 7.88 (1H, s), 7.57 (1H, ), 7.32-7.26 (2H, m), 7.18-7.12 (2H, m), 6.89 (1H, d, J=6.7
Hz), 4.54 (2H, t, J=5.7 Hz), 4.33-4.26 (1H, m), 4.13 (3H, s), 3.88 (3H, s), 2.71-2.49 (2H, m).

Example 11: (S)-2-Amino-4-[4-(biphenyl-4-yloxy}-6-methoxy-quinolin-7-yloxy]-butyric acid

cyclopentyl ester



HZNO/ N~ OOO\ | / O~ LCOOM purity: 99 % (254 nm, mz 513 [ MtH'.

NVR (300 MHz, DMSO-d6) 8: 8.80 (1H, d, J=6.3 Hz), 8.71 (3H, s), 7.92 (2H,
d, J=8.7 Hz), 7.77 (4H m, 7.51 (4H m, 7.42 (1H m, 6.92 (1H, d, J=6.6
Hz), 5.22 (1H, t, J=5.9 Hz), 4.42 (2H, m, 4.19 (1 H br s), 4.05 (3H, s),
2.46 (2H, m, 1.91-1.81 (2H, m, 1.65-1.56 (6H, m Exanple 12:

(S)-2- Ami no- 4-[ 6- met hoxy- 4- (2- met hyl - benzot hi azol - 5-yl oxy) - qui nol i n- 7-yl oxy
]- butyric acid cycl opentyl ester HRO/ N~ OOO\ I /" ON / S LCM
purity: 93 % (254 nm, phg 508 bI\/Hr .nH NVR (300 MHz, DMSO-d6) 8:8.79 (1H,
d, J=6.6 Hz) 8.72 (3H, "br s) , d, J=8.7 Hz), 8.03 (1 H d, J=2.1
Hz), 7.84 (1 H 5s), 780 (1 H dd, J =2.1, 8.7 Hz), 6.91

(1 H d, J=6.6 Hz), 5.22 (1 , Br s), (2H, br s), 4.18 (1H, br s),
4.06 (3H, s), 2.86 (3H, é} 2.53-2.45 , 1.87-1.81 (2H, nm, 1.75-1.52
(6H, m. Exanple 13:

(S)-2- Ami no- 4-[ 6- net hoxy- 4- (2- et hyl - benzot hi @ -5-yl oxy) - qui nol i n-7-yl oxy
]- butyric acid ZNON, / HOOO0)::X OO0, 41 LC/ M purity: 99 % (254
nm, mz440 [MHH'."'H NVR (300 MHz, DMSO- de) 8848(1H d, J52Hz),

818(1HdJ87Hz)782(1HdJ21Hz 7578 S) (1H, s),
7 34 (GIS patity: D886 R541n), wiz)513aMEET (HNMB (30084 Hz, [RYSO-de) & 5- gPé ' J=6.5

44925 (3bbs M (a3 s) % 8213H, d, J=8.7 Hz), 7.77 (4H, m), 7.51 (4H, m), 7.42 (1H, m),
6.92 (1H, d, J=6.6 Hz), 5.22 (1H, t, J=5.9 Hz), 4.42 (2H, m), 4.19 (1H, br s), 4.05 (3H, s),
2,46 (2H, m), 1.91-1.81 (2H, m), 1.65-1.56 (6H, m)

Example 12: (S)—2-Amino-4-[6-methoxy-4-(2—methyI-benzothiazoi—s-yloxy)-quinolin-?-yloxy]—

butyric acid cyclopentyl ester

LGIMS purity: 93 % (254 nm), m/z 508 [M+H]". 'H NMR (300 MHz, DMSO-d) 8: 8.79 (1H, d,
J=6.6 Hz) 8.72 (3H, br s), 8.30 (1H, d, J=8.7 Hz), 8.03 (1H, d, J=2.1 Hz), 7.84 (1H, ), 7.80
(1H, 5), 7.49 (H, dd, J = 2.1, 8.7 Hz), 6.91 (1H, d, J=6.6 Hz), 5.22 (1H, br ), 442 (2H, br s),
4.18 (1H, br 8), 4.08 (3H, 5), 2.86 (3H, 8), 2.53-2.45 (2H, m), 1.87-1.81 (2H, m), 1.75-1.52

(6H, m).

Example 13: (S)-2-Amino-4-[6-methoxy-4—(2-methy]-benzothiazol-s—yloxy)-quinolin—?—yloxy]-
butyric acid



H m, 2.26-2.17 (1 H m. Exanple
7-yl oxy) -qui nolin-7-yloxy]-butyric
acid cyclopentyl ester HZNO/ NOOOI| NLC M purity: 95 % (254 nm, mz
488 [M+H *. '"H NWR (300 MHz, DwsO-d5) 3: 8.11 (1H, d, J=3.0 Hz), 8.74 (3H,
brs), 8.67 (1H, d, J=6.6 Hz), 8.61 (1H, d, J=8.1 Hz), 8.17 (1H, d, J=7.8
Hz), 7.95 (2H, m, 7.84 (2H, m, 7.67 (1 H m, 6.62 (111, d, J=6.6 Hz),
5.30 (1 H, br s), 4.44 (2H, br s), 418 (1 H, br s), 4.07 (3H, s), 2.51

2H, M, 1.84 (2H . 1.66-1. k1 - am, 89- phe - id
bt | ci AP/, 88 48 e P v 48 0P PPl o g e B AL T 0 o
det ai | eb:5teHDWBI18 (Sehend=85. HE), 782 Y1i8, @ J=2\1 HEIN7 ST dtjd| s)HR4SH Hyed, 132N \ o /
I NH H d\ o H ez -/ t |, 2471 ' id
tent - buf ) 87 5 TFREESG 1 A 980 iuah B IEOR U POL AR 9 SRTLER © 2!

(4- ani nodTheH) P-88 48t 243 BI(HHe Y- H2R-5117 €481 (10 g, 48 nmol) in DCM (500

m) at O C under an atnosphere of argon was added triethylamne (7.44 m,

<l ow el o gk g iRoro R bR P Shs s T /Bl 0B "H e i oo of

5 m nut@slopdiitd eseacti on m xture was allowed to
HZNI\/O N
|
00 o: : ’\(\/
o &
1@

LC/MS purity: 95 % (254 nm), m/z 488 [M+H]". 'H NMR (300 MHz, DMSO-ds) 3: 8.11 (1H, d,
J=3.0 Hz), 8.74 (3H, br s), 8.67 (1H, d, J=6.6 Hz), 8.61 (1H, d, J=8.1 Hz), 8.17 (1H, d, J=7.8
Hz), 7.95 (2H, m), 7.84 (2H, m), 7.67 (1H, m), 8.62 (1H, d, J=6.6 Hz), 5.30 (1H, br s), 4.4
(2H, br s), 4.18 (1H, br s), 4.07 (3H, s), 2.51 (2H, m), 1.84 (2H, m), 1.66-1.57 (6H, m)

t, J=6.3 Hz), 2.83 (3H, s), 2.43-2.36 (
14: (S)-2-Am no-4-[ 6- net hoxy- 4- (qui nol i

1
n_
I

The N-(4-amino-phenyl)-benzamide buiiding block used in the synthesis of examples 15 and

16 was prepared as detailed below in Scheme 5.

Scheme 5

Stage 1- (4-Benzoylamino-phenyl)-carbamic acid fert-butyl ester



warmto roomtenperature and stirred over 4 hours. To the reaction m xture
was added 200 m of saturated NaHCO3 sol ution and the biphasic mxture
filtered to give an off-white solid which was dried under vacuum The title
conpound (14.9 g) was isolated in 99 %yield. Stage 2-

N- (4Am no- phenyl ) - benzam de H2ZN I 0 H I/ To a solution of /

(4- Benzoyl am no- phenyl )-carbam c acid ter- butyl ester (14.92 g) in DCM
(200 M) was added TFA (100 nl). Thé?reaction was stirred at room
tenperature for 30 mnutes before concentration under reduced pressure.
The crude residue was dissol ve water (200 m) and adjusted to pH 11
wi th sodium carbonate. The aqyieoys m xture was extracted with ethyl
acetate, the organic extracts‘ﬁére conmbi ned and dried over magnesium

sul phate. The solvent was rememednder, reduced pressure to obtain 9.63 g
of the title conmpound in 95 %y i pl e 15:

(S)-2-Am no-4-[4-(4-benzoyl am no-pfemy T I7g) - 6- met hoxy- qui nol i n-7-yl oxy] -
butyric acid cycl opentyl ester 43 o'® O NH2 O\ I / HNO / N-a H
LG M5 purity: 97 % (254 nm), niz 554 [I\/H—I]~ "H NWR (300 MHz, CD30D), 5:
8.22 (1H, d, J78Hz)798791(5H m, 7.61-7.44 (5H, n), 7.34 (1H,

6.45 (1H_ d, J= (1. 4 H,
308 ( St 4 Siiop ot Paigmicerd briglon Sl tie gike hen Aothicoor O
(S) - 2- Am) B % (e dn Beczphydrani argerpiksaddadirietviaguinmt7 iy 54 RHa. - 17 yl oxy] -

eq). The reaction mixture was stirred for 10 minutes before slow addition of benzoyl chloride

(5.6 ml, 486 mmol, 1 eq) over a period of 5 minutes. The reaction mixture was allowed to
warm to room temperature and stirred over 4 hours.

To the reaction mixture was added 200 mi of saturated NaHCOj3 solution and the biphasic
mixture filtered to give an off-white solid which was dried under vacuum. The title compound
(14.9 g) was isolated in 98 % vield.

Stage 2- N-{4-Amino-phenyi)-benzamide

NJ©
H

To a solution of (4-Benzoylamino-phenyl)-carbamic acid tert-butyl ester (14.92 g) in DCM
(200 ml) was added TFA (100 mf). The reaction was stirred at room temperature for 30
minutes before concentration under reduced pressure. The crude residue was dissolved in
water (200 ml) and adjusted to pH 11 with sodium carbonate. The aqueous mixture was
extracted with ethyl acetate, the organic extracts were combined and dried over magnesium
sulphate. The solvent was removed under reduced pressure to obtain 9.63 g of the title
compound in 95 % yield.

Example 15: (S)-:Z-Amino-4-[4—(4—benzoylamino—phenylamino)—B-methoxy—quinolin—T—yloxy]-
butyric acid cyclopentyl ester '



butyric acid OHON NH2 O\ I / HNI OH N -rl LC M purity: 95 % (254
nm, mz 487 [MHH'." H NVMR (300 MHz, CD30D), 5: 8.22 (1H, d, J = 6.8 Hz),
8.00-7.83 (5H m, 7.28-7.17 (6H, m, 6.76 (1 H d, J =6.8 Hz), 4.84 (1 H,
m, 459 (1 H mM, 439 (1 H mM, 3.94 (3H, s), 2.57 (1 H br s), 2.43
(2H, m, 0.80 (2H, m. Example 17: (S)-2-Am no-4-[6-nethoxy-4-(5-nmethyl-1
H pyrazol - 3-yl am no) - qui nol i n-7-yl oxy] - butyric acid cycl opentyl ester 44
0,10 0" ON NH2 O\ I / HNNH LG M purity: 97 % (254 nm, mz 440

[ MtH ' . 1H NWR (300 MHz, DVBSO-d6) 6:10.76 (1 H s), 8.70 (3H, br s), 8.45
(1 H t, J=6.6 Hz), 8.27 , S), 7.70 (1 H d, J=7.0 Hz), 7.54 (1 H, s),
6.23 (1 H s), 5.21 (5Hy s), 4.33 (2H, br s), 4.21-4.11 (1 H m, 4.02
(3H, s), 2.47-2.36 (2H | m, 2,31 (3H, s), 1.93-1.74 (2H m, 1.73-1.45
(6H, m Exanple 18: o)\r'“‘\/ =

(S)-2-Anmi no-4-[4-(4-benzoph,am n sul f anyl ) - 6met hoxy- qui nol i n- 7-yl oxy]
- butyric acid cycl opentyl est@r 0,0HN Q) NH2 \

LC/MS purity: 97 % (254 nm), miz 554 [M+H]". H NMR (300 MHz, CD,0D), §: 8.22 (1H, 4,
J=7.8 Hz), 7.98-7.91 (5H, m), 7.61-7.44 (5H, m), 7.34 (1H, s), 6.45 (1H, d, J=7.8 Hz), 5.33
(1H, m), 4.44 (1H, m), 4.31 (1H, m), 4.08 (3H, s), 2.53 (2H, m), 1.89 (1H, m), 1.76-1.64 (8H,
m). '

Example 16: (S)-2-Amino-4-[4-(4-benzoylamino-phenylamino)-6-methoxy-quinolin-7-yloxyl-

butyric acid

OH

LC/MS purity: 95 % (254 nm), miz 467 [M+HT". *H NMR (300 MHz, CD:0D), 8: 8.22 (1H, d, J
= 6.8 Hz), 8.00-7.83 (5H, m), 7.28-7.17 (6H, m), 6.76 (1H, d, J = 6.8 Hz), 4.84 (1H, m), 4.59
(1H, m), 4.39 (1H, m), 3.94 (3H, s, 2.57 (1H, br s), 2.43 (2H, m), 0.80 (2H, m).

Example 17: (S)-2-Amino-4-[6-methoxy-4-(5-methyl-1 H-pyrazol-3-ylamino)-quinolin-7-yloxyl-
butyric acid cyclopentyl ester



g O NH -1-0~ LOUMS: mz 572 [MtH'. 'H NVR (300 MHz, CD3OD) 8: 8.24 (1 H,
d, J=5.1 Hz), 7.88-7.80 (4H, m, 7.54-7.39 (5H m, 7.34 (1H, s), 7.24
(1H, s), 6.70 (1H, d, J=5.1 Hz), 5.13-5.09 (1H, m, 4.22 (2H, t, J=5.9
Hz), 3.91 (3H, s), 3.65 (1H, t, J=6.3 Hz), 2.28-2.19 (1 H n), 2.15-2.04
(1H, m, 1.78-1.72 (2H, m, 1.61-1.48 (6H, m. The preparation of Exanple
18 is shown belowin Scheme 6. 45 HN O/ Pyridine, DCMI N S.s / | + cl
\' I Stage 1 Ol s,s/ | NH HI / n, AcOH 100 C Stage 2 HS/ | p N H
OHONO, 3, 50 C'0 DWwF ,,Br + O~ 1 [/ stage3 / I N NHBw ClI NHBCC
O/ | O HS/ \ H'-O/ Stafle» DIPEA DV, 80 C

0

OA\["““\/O N\
H
NH, o P

LC/MS purity: 97 % (254 nm), m/z 440 [M+H]". "H NMR (300 MHz, DMSO-ds) 8: 10.76 (1H,
s), 8.70 (3H, br s), 8.45 (1H, t, J=6.6 Hz), 8.27 (1H, s), 7.70 (1H, d, J=7.0 Hz), 7.54 (1H, s},
.23 (1H, s), 5.21 (BH, br s), 4.33 (2H, br 8), 4.21-4.11 (1H, m), 4.02 (3H, s}, 2.47-2.36 (2H,
m), 2.31 (3H, s), 1.93-1.74 (2H, m), 1.73-1.45 (6H, m)

Example 18: (S)-2-Amino~4w[4-(4-benzoylamino—phenylsuIfanyl)»Bmethoxy—quinolin-T-onxy}—

butyric acid cyclopentyl ester

LC/MS: m/z 572 [M+HT". 'H NMR (300 MHz, CD,0OD) &: 8.24 (1H, d, J=5.1 Hz), 7.88-7.80
(4H, m), 7.54-7.39 (5H, m), 7.34 (1H, s}, 7.24 (1H, s), 6.70 (1H, d, J=5.1 Hz), 5.13-5.09 (1H,
m), 4.22 (2H, t, J=5.9 Hz), 3.91 (3H, s), 3.65 (1H, {, J=6.3 Hz), 2.28-2.19 (1H, m), 2.15-2.04
(1H, m), 1.78-1.72 (2H, m), 1.61-1.48 (6H, m). '

The preparation of Example 18 is shown below in Scheme 6.



O ~ONTFNDCMrt O- ON ONH2 O Stages p HBoc OI/ S/ OI S/ Ol H11 1/
I NI/ Schene 6 Stage 1- bis-(4-Benzoyl am no-phenyl)-disulfide -Y NO s
I~o f H To a solution of bis-(4-am nophenyl)-disulfide (5.45 g, 21.9
mmol) in DCM (110 m ) under an atnosphere of nitrogen was added pyridi ne
(3.9 M, 48.3 mol, 2.2 eq). The reaction mxture was .cooled to O C and
benzoyl chloride (5.1 m, 23.9 nmol, 2.0 eq) was added dropwi se over 5

m nutes. The reaction m xture was al4sowed to warmto roomtenperature and
stirred for 30 mnutes. A solid was cgllected by filtration, washed with
DCM andwsal Jowed to dry under rdiEdn‘éﬁed esgpure to afford the title conpound
as white @] ds(2Q. 01  g- Vel d) 4% ‘@\INB 300 MHz, DMBO-de) 6:
10. 40 (2H, 5)° |1(4H, J=6%G1Hz), 7.°983 AW J=E. Hz), 7.63-7.51
(1 OH mnm Stage 2- N2(4-I\/brcapto-phenyl)-benzam' deHE Il NH O To a

sol ution of bis-(4-benzoyl am no-phenyl ) -di suhkpi dg,(10.017g, 21.9 mmol) in
glacial acetic acid (55 m) was added zi nd®powgler (3.15 g, 48.2 mol, 2.2
eq) and the reaction mxture was stirred at 100 C for 4 hours. The hot
reaction mxture was filtered through a shor a Celite. Upon cooling
a solid precipitated. The liquid was di scarded and e solid was
triturated with water, dried under reduced pressure'to afford the title

conmpound as aléal e /D

0 HO Na DMF, K,GO,, 50 °C Q

B | )‘\[.-é o} N
0)\1~leBoc o / Stage 3 ° NH;V [
' I %9 -
[ a

HS\@ o
Hk© Stage 4

DIPEA, DMF, 80 °C

(o]
OJW..\‘\/O [ Ny TEA/DCM, vt 0)\[.«“\/0 | i
NH, o = Stage 5 NHBoc o =
N
ﬁ)ﬁ Hkﬂj

Scheme 6

Stage 1- bis-(4-Benzoylamino-phenyl)-disulfide

@n

To a solution of bis-(4-aminophenyl)-disuifide (5.45 g, 21.9 mmol) in DCM (110 m!) under an
atmosphere of nitrogen was added pyridine (3.9 mi, 48.3 mmol, 2.2 eq). The reaction mixture
was cooled to 0 °C and benzoyl! chloride (5.1 ml, 23.9 mmol, 2.0 eq) was added dropwise
over 5 minutes. The reaction mixture was allowed {o warm to room temperature and stirred
for 30 minutes. A solid was collected by filtration, washed with DCM and allowed to dry under
reduced pressure to afford the title compound as white solid (10.01 g, 100 % yield).



yellow solid (8.81 g, 88 %yield). LOMS: mz 230 [ MtH' and 481 [2M +
Na]'.'H NWMR (300 MHz, DMBO-d5) 5: 10.06 (1H, s), 7.96 (2H, d, J=6.6 Hz),
7.73-7.45 (5H, m, 7.32 (2H, d, J=8.4 Hz). Stage 3-

(S)-2-tert-But oxycarbonyl am no- 4- (4-chl or o- 6- net hoxy- qui nol i n-7-yl oxy) - buty
ric acid cyclopentyl ester O-O ON NHBoc Ol i | O To a solution of
4-cl or o- 6- met hoxy-qui nolin-7-ol (300 ng, 1.43 mvol) and (S)-4-brono-2-tert-
but oxycar bonyl am no-butyric aci d cyctbopentyl ester (551 ng, 1.57 mml, 1.1

eq) iny ( dded ' nat e. 74 mEn}, 1.2
cay. Tra Was el BPGRERT R EPATRR MR ORTR e D T T TR o
cool t H=z)aoea-1.8tp@Hatire and diluted with water (50 m). The aqueous
suspensi on was extracted with ethyl acetate (3x50 m ). The conbi ned
organi c extracts were washed with water (2x50 m), brine (50 m), dried

( MgSO4)Stagd 3-th\etidersapio-phenybdispeditifat ed under reduced pressure to | eave a
brown oil. Purification by colum chromatography (50 % ethyl acetate in
hept ane) afforded the title col_%pound as a pale yellow solid (497 ng, 73 %
yield). LCMS: nz 479 [MH " .° (300 MHz, CDCI3) 5:8.60 (1H, d, J=5.4

Hz), 7.43 (1H, s), 7.39-7.35 (2 6.06 (1 H d, J=5.4 Hz), 5.23-5.19
('H m, 458 (1 H brs), 4.39-4.33)(1 H m, 4.22-4.14 (1 H m, 4.09
(3H, s), 2.49-2.42 (2H, m), 1.89-1.7 m, 1.71-1.51 (SH, m), 1.50

(9H, s). Stage 4-
(S)-4-[4-(4-Benzoyl am no- phenyl sul f anyl ) - 6- met hoxy- qui nol i n-7-yl oxy] - 2-tert
- but oxycar bonyl am no-butyric acid cycl opentyl ester 010 O N NHBoc

To a solution of bis-(4-benzoylamino-phenyl)-disutfide (10.01 g, 21.9 mmol) in glacial acetic
acid (55 ml) was added zinc powder (3.15 g, 48.2 mmol, 2.2 eq) and the reaction mixture
was stirred at 100 °C for 4 hours. The hot reaction mixture was filtered through a short pad of
Celite. Upon cooling a solid precipitated. The liquid was discarded and the solid was
triturated with water, dried uhder reduced pressure to afford the title compound as a pale
yellow solid (8.81 g, 88 % yield).

1.C/MS: m/z 230 [M+H]" and 481 [2M + Na]". "H NMR (300 MHz, DMSO-dj} 3: 10.06 (1H, s),
7.96 (2H, d, J=6.6 Hz), 7.73-7.45 (5H, m), 7.32 (2H, d, J=8.4 Hz).

Stage 3- (S)-Z-tert-Butoxycarbonylamino-4—(4-ch|oro—6-methoxy-quinolin—?-y]oxy)—butyric acid
cyclopentyl ester

O
O l,i\\/o | N\
NHBoc o
! cl

To a solution of 4-cloro-8-methoxy-guinolin-7-ol {300 mg, 1.43 mmol) and {8)-4-bromo-2-tert-
butoxycarbonylamino-butyric acid cyclopentyl ester (551 mg, 1.57 mmol, 1.1 eq) in DMF
(10ml) was added potassium carbonate (237 mg, 1.72 mmol, 1.2 eq). The reaction mixture
was stirred at 50 °C for 22 hours, allowed to cool to room temperature and diluted with water
(50 mi). The agueous suspension was extracted with ethyl acetate (3x50 ml). The combined
organic extracts were washed with water (2x50 ml), brine (50 ml), dried (MgSO,), filtered and



Sn ~1 N O A mxture of
(S)-2-tent-butoxycar bonyl am no-4- (4-chl or o- 6- met hoxy- qui nol i n-7-yl oxy) - buty
ric acid cyclopentyl ester (250 ng, 0.52 mmol),

N- (4- mer capt o- phenyl ) - benzam de (132 ng, 0.57 mmol, 1.1 eq), and

di i sopropyl ethylamne (0.10 m, 0.63 mmol, 1.2 eq) in anhydrous DW (2 m)
was stirred at 80 C under an atnosphere of nitrogen for 24 hours. The
reaction mixture was allowed to cool7to roomtenperature and diluted with

! st Eudd bl reclliS Wg%%gge Go SBAVY LOBNAS oA BN by BliGn (2X25

dried 84"End °concentra reduced
pr es S u r @romaﬂoemw @Oy?/eeﬂhﬂwceiate in paplane) @ffoidgd theytitie gpmpeLnd@Esacaia Yeewphy
(70- 10055y @4dWih ap%e,g%g@ i n hept ane) afforded t he t|tIe corrpound as a wite
solid (275 g, 78 % iﬂ O NS, 2 672 [ M I—% age
(S)-2- M’N&mqéﬂ%m 26 PMEN{398 Wﬁ%rﬁﬂ%lﬁf ARG Hain‘e% d‘i@ﬂq‘lﬁ {5 $h- 7-yl oxy

] N b;Jt y¥.59- msl (QHCMP|6QIB€(FFH)/$ LB UGZ) A823-E18 Q1D N, 468 (WMAr@),14.99-4.3NHH, Ozo
sol uti on, of

(5) - 4- [ B:(2EAE 65 2 HE2 (b Ay PR3 4nH) M8 TR R 2 NG5 G dRy - 2- tert

- but oxy.6a(dhsyl am no-butyric acid cyclopentyl ester (275 ng, 0.41 mol) in
DCM TFA (2:1, 15 m) was stirred at roomtenperature for 2.5 hours. The
reaction m xture was concentrated under reduce pressure. The residue was

taken uptagn DCM ( 56)-Hil4-(4-Brreadamiotheaylsdfan)f-agthoxyayipelisr -dexyN g (2x50

m), brhisxycaBomiadminélbligit AdSbbentliidsteer ed and concentrated under reduced
pressure to afford the title conpound as an off-white solid (230 ng, 98 %

yield).

A mixture of (S)-2-terf-butoxycarbonylamino-4-(4-chioro-8-methoxy-quinolin-7-yloxy)-butyric
acid cyclopentyl ester (250 mg, 0.52 mmoi), N-(4-mercapto-phenyl)-benzamide (132 mg,
0.57 mmol, 1.1 eq), and diisopropylethylamine (0.10 ml, 0.63 mmol, 1.2 eq) in anhydrous
DMF (2 ml) was stirred at 80 °C under an atmosphere of nitrogen for 24 hours. The reaction
mixture was allowed to cool to room temperature and diluted with ethyl acetate (25 ml). The
organic solution was washed with water (2x25 mi), brine (25 ml), dried (MgSQ,), filtered and
concentrated under reduced pressure fo leave a yellow oil. Purification by column
chromatography (70-100 % ethyl acetate in heptane) afforded the title compound as a white
solid (275 mg, 78 % yield).

LC/MS: m/z 672 [M+H]".

Stage 5- (8)-2-Amino-4-[4-(4-benzoylamino-phenyisulfanyl}-6-methoxy-quinolin-7-yloxyj-
butyric acid cyclopentyl ester



L MS: ne 572 [ MrH +.' H NVR (300 MHz, CD3OD) 8.24 (1 H, d, J=5.1 Hz),
7.88-7.80 (4H m, 7.54-7.39 (5H, m, 7.34 (1 H s), 7.24 (1 H s), 6.70
(1 H d, J=5.1 Hz), 5.13-5.09 (1 H m, 4.22 (2H, t, J=5.9 Hz), 3.91 (3H,
s), 3.65 (1H, t, J=6.3 Hz), 2.28-2.19 (1H, m, 2.15-2.04 (1 H m,
1.78-1.72 (2H, m, 1.61-1.48 (6H m. The ester hydrolysis of Exanple 18
foll ows the sane protocol as Stage 6_of Schene 1. Exanple 19:

(S)-2-Am no-4-[4-(4-benzoyl am no- phéﬁyl sul f anyl ) - 6- net hoxy- qui nol i n- 7- yl oxy
]- butyric acid OHN ONHZQ Il / 3 ~O N H LCOM: mz 504 [MtH'."H NWR
(300 MHz, DMSO- d6) 8: 10.@1H, s), 8.44 (1H, d, J=4.8 Hz), 8.01-7.98 (4H,
m, 7.64-7.54 (5H, m, 7o (1 H s), 7235 (1 H s), 6.69 (1 H d, J=4.8
Hz), 4.32 (2H, t, J=6. 3AHz}_»3.9
(1 H m, 2.15-2.08 (19 Ym .7 49 e 20:

(S)-2-Am no-4-{4-[4-(cycl dptop yl - am no) - phenyl sul f anyl ] - 6- met hoxy-
qui nol i n-7-yl oxy}-butyric acid I[cycl opgnt ester ODON NH2 Ol / NH
Q01l-v LCOMS: nmz 536 [MrH]'."H NWR (3 , DVMBO-d6) 6: 10.49 (1H, s),
8.42 (1H, d, J=4.8 Hz), 7.67 (2H, d, J @), 7.55 (2H, d, J=8.4 Hz),

7.38 (1H, s), 7.32 (1H, s), 6.64 (1H d, J%), 5.12-5.08 (1H, ),

s), 3.49-3.45 (1 H m), 2.39-2.32

4.30-4.21 (1H, ), 3.93 (3H, s), 3.52-3.48q1 . 2.17-2.08

A solution of (S)—4—[4-(4—benzoylamino~phenylsulfanyl)-G-methoxy-quinolin-?-yloxy]»Z—tert—
butoxycarbonylamino-butyric acid cyclopentyl ester (275 mg, 0.41 mmol) in DCM/TFA (2:1,
15 ml) was stirred at room temperature for 2.5 hours. The reaction mixture was concentrated
under reduce pressure. The residue was taken up in DCM (50 ml), washed with a saturated
solution of NaHCO; (2x50 ml), brine (50 ml), dried (MgSOs,), filtered and conceniraied under
reduced pressure to afford the title compound as an off-white solid (230 mg, 98 % yield).
LC/MS: mz 572 [M+H]". "H NMR (300 MHz, CD;OD) 8.24 (1H, d, J=5.1 Hz), 7.88-7.80 (4H,
m), 7.54-7.39 {(5H, m), 7.34 (1H, s), 7.24 (1H, s), 6.70 (1H, d, J=5.1 Hz), 5.13-5.09 (1H, m),
4.22 (2H, t, J=5.9 Hz), 3.91 (3H, s), 3.65 (1H, t, J=6.3 Hz), 2.28-2.19 (1H, m), 2.15-2.04 (1H,
m), 1.78-1.72 (2H, m), 1.61-1.48 (6H, m).

The ester hydrolysis of Example 18 follows the same protocol as Stage & of Scheme 1.

Example 19: (S)-Z-Amino—4-[4—(4—benzoylamino-phenylsulfanyl)-6-methoxy-quinolin-T-yioxy]-

gasee

N Z

1 $ \@ 5
e

LC/MS: mfz 504 [M+H]".*H NMR (300 MHz, DMSO-dg) 5: 10.56 (1H, s), 8.44 (1H, d, J=4.8
Hz), 8.01-7.98 (4H, m), 7.64-7.54 (5H, m), 7.39 (1H, s), 7.35 (1H, s), 6.69 (1H, d, J=4.8 Hz),
4.32 (2H, t, J=6.5 Hz), 3.96 (3H, 5), 3.49-3.45 (1H, m), 2.39-2.32 (1H, m), 2.15-2.08 (1H, m).

butyric acid



(1H, m, 1.97-1.79 (6H, m, 1.71-1.49 (6H, m, 0.86-0.83 (4H, m. Exanple
21:

(S)-2-Ami no-4-{4-[4-(cycl opropanecar bonyl - am no) - phenyl sul f anyl ] - 6- met hoxy-
qui nolin-7-yloxy)-butyric acid OHON NH2 OS/ NH Ol---v LCOM: m z468
[MtH " . " H NVR (300 MHz, CD3OD) 8: 8.32 (1 H, d, J=4.8 Hz), 7.78 (2H, d,
J=8.6 Hz), 7.55 (2H, d, J=8.6 Hz), 7.43 (1 H s), 7.35 (1 H, s), 6.73 (1H,
d, J=4.8 Hz), 4.41 (2H, br s), 4.0¥%3H s), 3.91-3.72 (1 H m, 2.67-2.15
(2H, m, 1.90-1.83 (1 H n), 1.02-0.89 (4H m. Exanple 22:

(S)-2- Am no- 4-[ 6- met hoxy- 4- ( 1- phenyl car banmoyl net hyl - | H pyr azol - 4- yl am no) -
qui nol iExample 2 ¥3):-hominort{4dé(eycloprorapreatbpnylaming-osenyigifen v ometi@me~ 0 N\ H
LC M5 A 9 54 i io (&h& [MHH ' . " H NMR (300 MHz, CD30D), 8:

8. 30 (%ﬁ,m"@?”%%{?“é%%@% 1‘%"%1H, s), 8.06 (1H s), 7.91 (1H s), 7.45
(1H, s), 7.62 (2H, d), 7.39-7.35 (6H, m, 7.17 (1 H, m, 7.00 (1H d,
J=10.5 Hz), 5.32 (1H, m, 5 (2H, s), 4.48 (2H, m, 4.09 (3H, s), 2.5
(2H, m, 1.90-1.56 (8H, m, 34 (1 H m. The synthesis of

2- (4- Am no- pyrazol - 1-yl ) -®& phenyl - acet am de si dechain used in the

synt hesi s of Exanple 22_ps. shqw® | g Schene 7. ON

LC/MS: m/fz 536 [M+H]". 'H NMR (300 MHz, DMSO-ds) 5: 10.49 (1H, s), 8.42 (1H, d, J=4.8
Hz), 7.67 (2H, d, J=8.4 Hz), 7.55 (2H, d, J=8.4 Hz), 7.38 (1H, ), 7.32 (1H, ), 6,84 (1H, d,
J=4.8 Hz), 5.12-5.08 (1H, m), 4.30-4.21 (1H, m), 3.93 (3H, s), 3.52-3.48 (1H, m), 2.17-2.08
(1H, m), 1.97-1.79 (6H, m), 1.71-1.48 (6H, m), 0.86-0.83 (4H, m).

Example 21: (S)-2—Amino-4-{4-[4-(cyclopropanecarbonyl—amino)—phenyisutfanyi]-a-methoxy-
quinolin-7-yloxy}-butyric acid

LC/MS: miz 468 [M+HT". "H NMR (300 MHz, CD;OD) &: 8.32 (1H, d, J=4.8 Hz), 7.78 (2H, d,
J=8.8 Hz), 7.55 (2H, d, J=8.6 Hz), 7.43 (1H, s), 7.35 (1H, s), 6.73 (1H, d, J=4.8 Hz), 4.41
(2H, br s), 4.03 (3H, s), 3.91-3.72 (1H, m), 2.67-2,15 (2H, m), 1.90-1.83 (1H, m), 1.02-0.89
(4H, m).

Example 22 (S)-2-Aminc-4-[6-methoxy-4-(1-phenylcarbamoylmethyl-1H-pyrazol-4-ylamino)-
quinolin-7-yloxy]-butyric acid cyclopenty! ester



( \N + Br NaOEt, NaOH, rt IN\N H2SO4, HNGB ~NN H OEt Stage 1 °~ OR Stage 2
ly OO Aniline EDC.HC, HOBt Stage 3 NwM DCM rt H2N 02N ~N\N N
Pd/C, H21 EtCH NI' H N Stage 4 LYNO OO Schene 7 51 Stage 1-
Pyrazol -1-yl -acetic acid ethyl ester OIN NI/CEt 10 To a solution of
pyrazole (38.85 g, 0.57 nol) in ethanol (300 m) was added sodi um et hoxi de
(46.60 g, 0.69 nmol, 1.2 eq) followed_by ethyl bronbacetate (127 m, 1.14
nol, 2.0 eq) dropw se over 1 hour. ¥he reaction nixture was stirred at
roomtenperature for 18 ho and concentrated under reduced pressure. The
resi due was taken up ing?l;;;CI (400 M) and the aqueous sol ution.was
washed with diethyl eth x400 m ). The diethyl ether extracts were

di scarded. The aqueous | W oo was _bagified to pH=11 with solid Na2CO33 and
extracted with ethyl Qceflate”(3 . The conbi ned organic extracts
were washed with brine (400:ni), 'Ned” (MJS4), filtered and concentrated
under reduced pressure to leavdg a broyn oil. Purification by distillation
under reduced pressure afforded the tltle\gonpound as a colourless oi

(57.95 g, 66 %yield). N o
O
H

LC/MS purity: 97 % (254 nm), m/z 559 [M+H]". "H NMR (300 MHz, CD,0D), & 8.30 (1H, d,
J=10.5 Hz), 8.11 (1H, s), 8.06 (1H, s), 7.91 (1H, s), 7.45 (1H, s), 7.62 (2H, d), 7.39-7.35 (6H,
m), 7.17 (1H, m), 7.00 (1H, d, J=10.5 Hz), 5.32 (1H, m), 5.15 (2H, s), 4.48 (2H, m), 4.0 (3H,
s), 2.5 (2H, m), 1.90-1.56 (8H, m), 1.34 (1H, m).

The synthesis of 2-(4-Amino-pyrazol-1-yl)-N-phenyl-acetamide sidechain used in the
synthesis of Example 22 is shown below in Scheme 7.

O,N

7 &'“

%+ Br\)oL NaOEt, NaOH, rt N H,SO,, HNO, N
ﬁ’ ) OEt Stage 1 I\]fOEt Stage 2 ,\n’OH
0

0

NMM, DCM, rt

HN . }N OzNZ_\

7
PA/C, Hy, EtOH N y
H
Kﬂ,N Stage 4 I\ﬂ/N\©
O !

Scheme 7

Aniline
EDCILHCI, HOBt Stage 3




"H NVMR (300 MHz, CDCI3), 8: 7.51 (1H, d, J=1.2 Hz), 7.43 (1H, d, J=2.1 Hz),
6.28-6.26 (1H, m, 4.87 (2H, s), 4.17 (2H, q, J=7.2 Hz), 1.22 (3H, t,
J=7.2 Hz). Stage 2- (4-Nitro-pyrazol-1-yl)-acetic acid QZN hN N YOH O
Si x conical flasks were charged with pyrazol-1-yl-acetic acid ethyl ester
(6 x 9.66 g, 6 x 62.6 mmol) and concentrated sul phuric acid (6 x 20 m)
was added. The solutions were cooled to O C and concentrated nitric acid
(6 x 10 mM) was added dropw se. The Jleaction m xtures were allowed to warm

to room,te rature and. | ef a d| ng for 18 hours. The conbined organic
mi xt ur 62 "f%y%alfﬁ-g-qcﬁqcoaqcteé%%g% ) and extracted with ethyl acetate
(5x500 mM). The conbined organic extracts were washed with brine (500 m),
dried (MySH), filtered and concentrated under reduced pressure to |eave a
yel l ow solid. Recrystallisation fd(n)jl:}\let hyl acetate afforded the title
conpound as an off-white solid (207 g, 33 %yield). 52 'H NWR (300 MHz,
DMSO-d6) 3: 13.33 (1H, br s), 8.87 {ItbEts), 8.29 (11-1, s), 5.08 (2H, s).
LOMS: mz 341 [2MH -. Stage 3-

2-(4-Nitro-pyrazol -1-yl ) - N-phenyl -ac8tanide OZN ~NHN O A solution of
(4 nitro pyrazol -1-yl)-acetic acid (10 00 g, 58 rrrml) aniline (5.3 m, 58

ay and o8 sslensT REmo (B8 % 287 47N n oo (FH 1 25 et SR BLRPOIED i ) "
Stirreq4&b0 rg)aes hlPrE adgy rfaiolvéd fhyueihylbfbhmacaatet 127 nalj At1dr molv@s0 wgshed wi t h
vat er (d]r‘o;gvrse (Z\Ier nguraﬂﬁ' £ R4 Ston mixture was stirred at room temperature for 18 hours and
concentrated under reduced pressure. The residue was taken up in 6 N HCI (400 ml) and the
aqueous solution was washed with diethyl ether (2x400 mi). The diethyl ether extracts were
discarded. The aqueous solution was basified to pH=11 with solid Na;CO; and extracted with
ethyl acetate (3x400 mi). The combined organic exiracts were washed with brine (400 mi),
dried (MgSO0,), filtlered and concentrated under reduced pressure to leave a brown oil.
Purification by distillation under reduced pressure afforded the title compound as a colourless
oil (67.95 g, 66 % yield).
*H NMR (300 MHz, CDCly), 8: 7.51 (1H, d, J=1.2 Hz), 7.43 (1H, d, J=2.1 Hz), 6.28-6.26 (1H,
m), 4.87 (2H, s), 4.17 (2H, q, J=7.2 Hz), 1.22 (3H, 1, J=7.2 Hz).

Stage 2- (4-Nitro-pyrazol-1-yl)-acetic acid

O,N
2/ }N\
N
'\’rOH
o

Six conical flasks were charged with pyrazol-1-yl-acetic acid ethyl ester (6 x 9.66 g, 6 x 62.6
mmol) and concentrated sulphuric acid (6 x 20 ml} was added. The solutions were cooled to
0 °C and concentrated nitric acid (6 x 10 ml) was added dropwise. The reaction mixtures
were aliowed to warm io room temperature and left standing for 18 hours. The combined

' organic mixtures were poured into ice (50 ml) and extracted with ethyl acetate (5x500 ml).
The combined organic extracts were washed with brine (500 ml), dried (MgSQ,), filtered and
concentrated under reduced pressure to leave a yellow solid. Recrystallisation from ethyl
acetate afforded the title compound as an off-white solid (20.97 g, 33 % yield).



| ayer was separated and extracted with DCM (3x100 m ). The conbi ned organic
extracts were washed with 2N HCl (2 x 100 m ), brine (100 m), dried
(MgS™), filtered and concentrated under reduced pressure to | eave a

yell ow solid. Purification by colum chromatography (60 % ethyl acetate in
hept ane) afforded the title conmpound as a pale yellow solid (7.28 g, 69 %
yield). LM nmlz 247 [MtH " ."H NVR (300 MHz, CDCI3), 5:8.36 (1H, s), 8.25
(1L H s), 8.09 (1 H brs), 7.49 (2, d, J=7.5 Hz), 7.36 (2H, t, J=7.5

Hz), 7., J= . - t -
DY s AR (o Rz DUSP-Af bttt 1), Bh7 (IR @080 U 9, S0B GH. 9

of 2- (4CMSrroz@dl & HT] -yl ) - N- phenyl -acetami de (7.28 g, 40 nmol) in ethanol
(100 M) was added Pd/C (1.5 g) and the reaction m xture was stirred at
roomtenperature under an _atnosphere oé hydrogen for 24 hours. The

react i (ﬁ’ﬁagﬁ&tzdﬁ@“%%y'ﬁq'“ﬂ‘é’p'é\ﬁp’l%ﬁtﬂfﬁﬁnﬁ ® short pad of Celite, which was
then thoroughly washed with ethyl acetate. The conbined 53 filtrates were
concentrat ed under reduced preC§ re to give the title conpound as a purple
solid (4.60 g, 72 %yield). L - mz 217 [MrH' and 455 [ 2MtNa]'.' H NMR
(300 MHz, CDCI3) 5:8.17 (1H, br @\ 7.47-7.44 (2H, n), 7.38-7.29 (3H, m,
7.15-7.10 (2H, m, 4.81 (2H, s), HN03,(2H, br s). Exanple 23:

(S)-2-Ami no- 4-[ 6- et hoxy-4- (1- phengj;{n{@oyl met hyl -1 H pyrazol - 4-yl am no) -
O/

I
qui nolin-7-yl oxy]-butyric acid OH \0 O NHZ O\ HN

A solution of (4-nitro-pyrazol-1-yl}-acetic acid (10.00 g, 58 mmol), aniline (5.3 mi, 58 mmol,
1.0 eq), EDC (12.30 g, 64 mmol, 1.1 eq), HOBt (8.70 g, 64 mmol, 1.1 eq) and AN-
methylmorpholine (19.3 mi, 175 mmol, 3.0 eq) in DCM (100 ml) was stirred at room
temperature 17 hours. The reaction mixiure was washed with water (100 ml). The agueous
layer was separated and extracted with DCM (3x100 ml). The combined organic exfracts '
were washed with 2N HCI (2 x 100 mi), brine (100 ml), dried (MgSOQ,), filtered and
concentrated under reduced pressure to leave a yellow solid. Purification by column
chromatography (60 % ethyl acetate in heptane) afforded the title compound as a pale yellow
solid (7.28 g, 69 % yield).

LCMS: miz 247 [M+H]". "H NMR (300 MHz, CDCls), 3: 8.36 (1H, s), 8.25 (1H, s}, 8.09 (1H,
brs), 7.48 (2H, d, J=7.5 Hz), 7.36 (2H, t, J=7.5 Hz), 7.19 (1H, t, J=7.5 Hz), 4.99 (2H, s).

Stage 4- 2-(4-Amino-pyrazol-1-yl)-N-phenyl-acetamide

HN

z A
4 N’N
H
KH,N
FC
To a solution of 2-(4-nitro-pyrazol-1-yl)-N-phenyl-acetamide (7.28 g, 40 mmol) in ethanoi
(100 ml) was added Pd/C (1.5 g) and the reaction mixture was stirred at room temperature

under an atmosphere of hydrogen for 24 hours. The reaction mixture was filtered through a
short pad of Celite, which was then thoroughly washed with ethyl acetate. The combined



| ~O- H LC/M purity: 97 % (254 nm), m z492 [MrH'.' H NMR (300 Mz,
Cb30D), 8: 8.26 (1H, d, J=6.9 Hz), 8.06 (1 H, s), 7.89 (1H, s), 7.74 (1H,
s), 7.60 (2H, d), 7.37-7.32 (3H, m, 7.14 (1 H m, 6.97 (1H d, J=6.9
Hz), 5.15 (1H, s), 4.48 (2H, m), 4.24 (1H, m, 4.10 (3H s), 2.62-2.52
(2H, m. Example 24:
(S)-2-Am no-4-(4-{1-[(3-fl uoro-phenyl carbanoyl)-nethyl]-1 H pyrazol - 4-
y| ani no) - 6- met hoxy- qui nol i n- 7-yl oxy)®3butyric acid cycl opentyl ester 0'0 O N
NH2 O \_.l N LJ Ve 989 AobMeHs a puRdidNVR (300
MHz, Cﬂ%’@ffs’, wife ???glir?‘fﬁlh{”w%#,gdgéfg*ﬁé‘ﬁ o @5@ tH;éf%ng(glﬁ, s). 778T (1 H, s),
7.55 (Isoligd (ApOq@F2 ¥ viclEk), 7.48 (1 H s), 7.37 - 7.27 (2H, m), 6.90- 6.83 (1
H m, 28s: ok 17”@11%@-éﬁ’u&%42nﬁ)ua*4?r4$dnﬁlikédo,mﬂ25@[§crt12&3.14.(38, brdy, t,

: )

%;6 4 H?%j-?iz O, ) 5858 (%H,an)] 235 0%k M 0e 3% 28 L §) - 54 Bxample
(S)-2- Ami no- 4- [ 4- (2- benzoyl am no- pyri m di n- 5-yl am no) - 6- met hoxy- qui nol i n- 7-
yl oxy] _Ex%tn}/prlé 9.3:3(3S-Q-A%gg-g-?&%te%loxﬁﬂ(E;r)he%yeargamowm'é%y% IJI-pyrla'%?JLNIaQnino)-
guinolin-7-yloxyl-butyric acid
OH
04\["““\/0 N

]

NH, =
HN
AN
A,
N O
O
H

LC/MS purity: 97 % (254 nm), m/z 492 [M+H]". "H NMR (300 MHz, CD;0D), & 8.26 (1H, d,
J=6.9 Hz}, 8.067(1H, s), 7.89 (1H, s), 7.74 (1H, s), 7.60 (2H, d), 7.37-7.32 (3H, m), 7.14 (1H,
m), 6.97 (1H, d, J=6.9 Hz), 5.15 (1H, s}, 4.48 (2H, m), 4.24 (1H, m), 410 (3H, s}, 2.62-2.52
(2H, m).

—0

Example 24: (S)-2-Amino-4-(4-{1-[(3-fluoro-phenylcarbamoyl)-methyl}-1H-pyrazol-4-
ylamino}-8-methoxy-quinolin-7-yloxy)-butyric acid cyclopentyl ester

LC/IMS purity: 96%, miz 602 [M+H]*. 'H NMR (300 MHz, CD50OD), &: 8.80 (1H, s), 8.16 (1H,
s), 7.95 (1H, s), 7.81 (1H, s), 7.55 (1H, d, J=11.1 Hz), 7.48 (1H, s), 7.37 - 7.27 (2H, m), 6.90-
6.83 (1H, m), 5.35 (1H, m), 5.15 (2H, s), 4.49 (2Ht, J=5.6 Hz), 4.33 (1H, t, J=6.4 Hz), 4.08
(3H, s), 2.60-2.52 (2H, m), 1.96-1.56 (8H, m).



H LM purity: 99 % (254 nn), mz 557 [MtH +. "H NWVR (300 MHz, CD30OD), 8:
8.85 (2H, s), 8.36 (1 H d, J=7.0 H), 8.03 (2H, d), 8.02 (1 H, s),
7.69-7.55 (3H m, 7.43 (1 H s), 6.95 (1 H d, J=7.2 Hz), 5.37-5.34 (1H,
m, 4.50 (2H, m, 4.35 (1H, n), 4.13 (3H, s), 2.59-2.53 (2H, n), 1.96-1.92
(1H, m, 1.79-1.67 (8H m. The synthesis of

N- (5- Am no- pyri m di n-2-yl)-benzam de sidechain used in the synthesis of
Exanpl e 25 is shown below in Scheme 3% NH2 NH N~ 101 Pyridine N_- O Hy
Pd/C, EEOH N N\-/ + Cl~Ph Stage 1 % Stage 2 iN N O 02N 02N H2N Schene
8 Stage 1- N-(5-Nitro-pyrimdin-2-yl)-benzanide N O N 02N 55 Toq a

sol ut i dexaniple-28i(ls2-8miriot4-Kpigraenzeyianeng-gyrigidig-5-vignino) iR oRaYRAInYr ne (100
m) wa ofa[=Tob gikbpde (5.8 m, 49.8 mmol, 1.1 eq) dropw se over
10 m nﬁ@%@?g‘ﬁf’ﬂﬁgﬁﬁ’%ﬁmm xture was refluxed for 6 hours, poured into ice
(800 mM) and allowed to stand overnight. A brown solid was collected by
filtration, washed wth wgter and taken up in DCM (500 m ). The solution
was washed with brine (Srﬂ), dried (MgS™), filtered and concentrated
under reduced pressure% o Teave a brown solid. Purification by colum
chromat ography (1 % ?Ah%nepp D) -N.af forded the title conmpound as a
thick yellow oil (5.14 g, 147 %y|. LC/MB: mz 245 [MrH ' and 511
[2M+Na] ' . Stage 2- N-(5- Afimo- pyr Tt - 2- vl ) - benzani de

HN\(\\“‘N o
aae

LC/MS purity: 99 % (254 nm), m/z 557 [M+H]". 'H NMR (300 MHz, CD;OD), &: 8.85 (2H, s),
8.36 (1H, d, J=7.0 Hz), 8.03 (2H, d), 8.02 (1H, s), 7.69-7.55 (3H, m), 7.43 (1H, s), 6.95 (1H,
d, J=7.2 Hz), 5.37-5.34 (1H, m), 4.50 (2H, m), 4.35 (1H, m), 4.13 (3H, s), 2.59-2.53 (2H, m),
1.96-1.92 (1H, m), 1.79-1.67 (8H, m).

The synthesis of N-(5-Amino-pyrimidin-2-yl)-benzamide sidechain used in the synthesis of
Example 25 is shown below in Scheme 8.

0
AR Pyridine N— © H,, Pd/C, EIOH N S

7N S ——
&=/ * C!)Lph Stage 1 /_ N Stage 2 Pl —\<N
O,N oN L —
2
Scheme &

- Stage 1~ N-(5-Nitro-pyrimidin-2-yl)-benzamide



NN HN NO N H2N To a solution of N-(5-nitro-pyrimdin-2-yl)-benzam de
(5.14 g, 21.0 mml) in ethanol (250 mM) was added Pd/C (1.03 g) and the
reaction mxture was stirred at roomtenperature under an atnosphere of
hydrogen for 20 hours. The reaction mxture was filtered through Celite,

whi ch was then washed with ethyl acetate. The conbined filtrates were
concentrated under reduced pressure to |leave a yellow solid. Purification
by col unm chromat ography (5-10 % neffanol in DCM provided the title
conmpound as a yellow solid (3.30 g, 73 %yield). LOMS: mz 215 [ MtH]*
Exanpl e 26:

(S) - 2- Ao Aosoltiod -of Z—areinq-éyiitmpvmnidimyzr(ﬁrﬁélc@ &3 yiraoti imojpyr@iael Bdxyl) wak nol i n- 7-

yl oxy] - ey bz REE @(5 4 A}‘H?ﬂ% )d Nofdr 10 m;la&{eé/srha%é&uxn 94%
et i

(254 n | ow ng exa e was prepared by nethods
out | i ne@Xiufe wan efipxe fphb‘ hetgs m%lﬂa& it iem (890 ml de?“ﬁ"é’ﬁﬁ‘ i ol meeft\u c
met hOdSerﬁ@dol?Eﬁ@as%ﬂ@dtéo&@ filtFatidh WHsASO Rith Aakr dnd tesh ugth oM (5@0@4) TRe (17),

3244- 325 Thi s ta n,S 10 for
t he syn? gp éwaafwagé%t#dtﬂégw 3x£§0 mﬁ érle% Nfé%%cg ?I%eret? ané concentravteclC c[m

reduced pressure to leave a brown solid. Purification by column chromatography (1 %

methanol in DCM), afforded the title compound as a thick yellow oil (5.14 g, 47 % yield).

LC/MS: m/z 245 [M+H]" and 511 [2M+Na]".

Stage 2- N-(5-Amino-pyrimidin-2-yl}-benzamide

To a solution of N-(5-nitro-pyrimidin-2-yl}-benzamide (5.14 g, 21.0 mmol) in ethanol (250 mi)
was added Pd/C (1.03 g) and the reaction mixture was stirred at room temperature under an
atmosphere of hydrogen for 20 hours. The reaction mixture was filtered through Celite, which
was then washed with ethyl acetate. The combined filtrates were concentrated under
reduced pressure to leave a yellow solid. Purification by column chromatography (5-10 %
methanol in DCM) provided the title compound as a yellow sclid (3.30 g, 73 % vield).

LC/MS: mfz 215 [M+HT".

Example 26: (S)-2-Amino-4-{4-(2-benzoylamino-pyrimidin-5-ylamino)-6-methoxy-quinolin-7-
yloxy]-butyric acid



Exanpl e 27:

(S)-2-Am no-4-[4-(4-benzoyl am no- phenoxy) - 3- cyan- 6- net hoxy- qui nol i n- 7-

yl oxy] -butyric acid cyclopentyl ester HZNON O O O\ I/ Nb HN~1 N~-H OQ
LCMS purity: 98% mz 579 [ MtH ~."H NVR (300 MHz, CD3CD), 8: 8.75 (1H, br
s), 8.00- 7.90 (6H, m), 7.65- 7.42 (6H m, 5.40-5.30 (1 H n), 4.47 (2H,
br s), 4.31 (1 H br s), 4.06 (3H, ), 2.55 (2H, br s), 2.0-1.60 (8H,

57 HO\ | NO2 K2CG3, DwMF, BnBr \ I5%\ "' N2 O Stage | O1 SnC 2.2H20
Stage 2 EtOH: AcCEt 70@uy Stage 3/ V1 O/ NOHO/ I N2 \ OOO |

Dowt herm A St age 4 260 8\h/r0s PORL3 / \ p/ NReflux 2 hrs O/ N Stage
5 0 I = .
NH, Pz

|
N~y o
| N/)\N
N
LGIMS purity: 94% (254 nm), m/z 489 [M+H]".

The following example was prepared by methods outlined in Scheme 9 in the preparation of
intermediate B. Synthetic methods used are detailed in WO098/43960 and J. Med. Chem.
2004, 3 (17), 3244-3256.

This key intermediate is then used as detailed in Scheme 10 for the synthesis of Example 27.

Example 27: (S)—2—Amino-4—[4-(4-benzoy!amEno—phenoxy)—3-cyano-6-methoxy-quino!in—?-
yloxyl-butyric acid cyclopentyl ester

l
N
o "L

8]

NH

LC/MS purity: 98%, m/z 579 [M+HT". 'H NMR (300 MHz, CD;OD), 8: 8.75 (1H, br s), 8.00-
7.90 (6H, m), 7.65- 7.42 (BH, m), 5.40-5.30 (1H, m), 4.47 (2H, brs), 4.31 (1H, br s), 4.06 (3H,
s), 2.55 (2H, br s), 2.0-1.60 (8H, m).



p NGO N A Stage 6 HO/ NO/ \' I ON Pd/C ycl ohexene/ethanol O\ | / iN
CN HNper'" \ ~Stage 7 HNNHNH Ol / OBI / Schene 9 Stage 1-
2- (Benzyl oxy) - 1- net hoxy- 4-ni trobenzene 58 NO o n2 To a sol ution of
2- met hoxy-5-ni trophenol (5.0 g, 29.6 muol) in anhydrous DMF (60 nm) was
added K2CO3 (4.49 g, 32.5 mmol ) and benzyl bromde (3.87 m, 32.5 mmol).
The m xture was stirred at anbient tenperature under argon atnosphere for
18 hours. The reaction mixture was Youred into water (100 nl) and
extracted with DCM (3x100 m ). The conbi ped organic extracts were dried
over nmagnesi L”gsul phat e and concentr at e@gﬂer reduced pressure. The
resi due was pury by BFSABFum chr o@‘ Vo2(2:8 Et OAc: Hept ane) to
provide the ty conpoung, a yell ow soli g) 46 g, 97 %yield). 'H NW
(300 MHz, DMS®-de), S: 7.93 (1H, dd, J=2.6, 9.3 Hz), 7.85 (1H, d, J=2.6
Hz), 7.5- 7.3 (5H, m, 7.2 (1H, d, J=9.3 Hz), 5.,22 (2H, s), 3.91 (1H, s).
Stage 2- 3-(Benzyl oxy) - 4- net hoxy- phenyl am ne SnCh,.2H,0

Stage 2 | EtOH:AcOEt

70C
Qeoilo ==
o NoA LD e
X :
o
? f

Dowtherm A
Stage 4 260C
8 tus

H POCI,
(o} N Reflux 2 hrs 8] Ny
-

| — |

o Il Stage s 0 !

Stage 6

HO | N\ @\/0 N\
Cyclohexenefethano!
o) 7N PU/C LAn
' HN ? ¢
- |
Stage 7
NH

o4© O)\© i

Scheme 9

Stage 1- 2-(Benzyloxy)-1-methoxy-4-nitrobenzene



[/ OlaNH2 o~ | | 2-(Benzyl oxy)-1-nmethoxy-4-nitro benzene (7.45 g, 28.7
nmol ) was dissolved in EtOH EtOAc (150 m). The solution was heated to 70
C, and Snd 22H20 (28.5 g, 126 mml) was added. The reaction m xture was
stirred for 7 hours, cooled to roomtenperature, diluted with water (230
m ), and carefully neutralised by addition of solid NaHCO3. The aqueous

| ayer was extracted with ethyl acetate (2x400 m ) and the organic |ayer
washed with water (300 m), brine (5??00 m ), dried over magnesi um sul phate
and concentrated under reduced pressure. The residue was purified by

col um chromat ography (1:1 Et OAC Heptane) to provide the title conpound as
a brown solid (3.84 g, 59 %yprehd). LCMS purity: 93 % 1H NVR (300 IVHz,
DMSO-d5), 8: 7.5-7.25 (5H, n)66 1 d J =8.2 Hz), 6.34 (1H, d, J=2.6
Hz), 6.08 (1H, dd, J=8.1, 2.6 Fz), 4. s), 4.65 (2H, br s), 3.62
(3H, s). 59 Stage 3-

(E) - 3- (3-Benzyl oxy- 4- met hoxy- phenyl a,m no) - 2- cyano-acrylic acid ethyl ester
~N V1 O, N/I O \'1 OOr A mxture of

3- (benzyl oxy) - 4- met hoxy- phenyl am ne (3.84 g, 16.7 mml) and et hyl

LT MR NG R .0 o g e 1) v

heat ed at m nutes. The reaction m xture

was coacidded KeftP6:148 8nd2-amwepl) and beasBromigad3,84 ol fifed Wﬁ‘?')rg@r?'é‘tuéﬁ Y#%ed from
et hyl %@l%@ta?arﬁglgnt%%pé@%ré hﬁde‘i%gdﬁ aamssg@ramol hg hbes! Tineereabtiont migturer oduct

Lrtl e cemsiRe Hasvaien P EY 28 Binren A SENE P00 A" TR Syl Ghdine g
puri ty:extact§owsand zriékb dvdr Middriesium sulphate and concentrated under reduced pressure.

The residue was purified by flash column chromatography (2:8 EtOAc:Heptane) to provide

the title compound as a yellow solid (7.46 g, 97 % yield).

"H NMR (300 MHz, DMSO-d,), &: 7.93 (1H, dd, J=2.6, 8.3 Hz), 7.85 (1H, d, J=2.6 Hz), 7.5~

7.3 (5H, m), 7.2 (1H, d, J=9.3 Hz), 5.22 (2H, s), 3.81 (1H, s).

Stage 2- 3-(Benzyloxy)-4-methoxy-phenylamine

Q\/Z]@,NHZ

2-(Benzyloxy)-1-methoxy-4-nitro benzene (7.45 g, 28.7 mmol) was dissolved in EIOH:EtOAc
(150 m}). The solution was heated to 70 °C, and SnCl,.2H,0 (28.5 g, 126 mmol) was added.
The reaction mixture was stirred for 7 hours, cooled to room temperature, diluted with water
(230 ml), and carefully heutralised by addition of solid NaHCOs. The aqueous layer was
exiracted with ethyl acetate (2x400 mi) and the organic layer washed with water (300 ml),
brine (300 ml), dried over magnesium sulphate and concentrated under reduced pressure.
The residue was purified by column chromatography (1:1 EtOAc:Heptiane) to provide the title
compound as a brown solid (3.84 g, 59 % yield).

LC/MS purity: 93 %. 'H NMR (300 MHz, DMSO-dg), 8: 7.5-7.25 (5H, m), 6.66 (1H, d, J=8.2
Hz), 6.34 (1H, d, J=2.6 Hz), 6.08 (1H, dd, J=8.1, 2.6 Hz), 4.97 (2H, s), 4.65 (2H, br s}, 3.62
(3H, s).



St age 4- 7-Benzyl oxy- 6- nmet hoxy- 4- oxo- 1, 4-di hydr o- qui nol i ne-3-carbonitrile
\'l O, NO 1 ON A mxture of

(E) - 3- (3- benzyl oxy- 4- met hoxy- phenyl am no) - 2- cyano-acrylic acid ethyl ester
(1.7 g, 4.82 mol) and Dowtherm A (35 m) was refluxed for 8 hours, cooled
and diluted with heptane (35 m). The precipitate was filtered, washed
with heptane foll owed by DCM and dried under reduced pressure to provide

t he titIe conpound as a bl ack solid 591 44 g, 50 % vyield). LCIM purity: 66

1o~ Seded CHauplppicry rmetod phepy o ko tdyfgadd st o3 17

Stage 5- 7-Benzyl oxy-4-chl or o- 6- net hoxy qui nol i ne-3-carbonitrile 60 O/
N~ o\ O N Astirred mxture of

7- benzyl oxy- 6- net hoxy- 4- ox - di hydro ui I\1|ne 3-carbonitrile (1.77 g,
5.78 mmol ) and phosphorous -- » was refluxed for 2 hours,
cool ed and concentrated in vacuo. *em due was stirred for 30 m nutes
in DCMwater at 0 C and solid Na@CO8 was a ed. The organic |ayer was

washed with H20 (100 m), dried ahd concen rat ed in vacuo to provide the
title conpound (1.1 g, 59 %yield). LCM purity: 89 % nmz 325 [ M+H]'

NVR (300 MHz, DMBO-d6), 8: 8.99 (1H, s), 7.68 (1 H, s), 7.55-7.35 (6H, rr),
5. 38 ( 2M, miyyre 400 B-(b3kiylosy)-4-Bethgry-phenylamine (3.84 g, 167 mmol) and ethyl

:\I' [4-(7 eﬁ%%%tﬂﬁé’neﬁl %Q%’t&e ?@é&‘BXVSﬂHn%' ih Bk (875 A wRRdlatReszam d  \
°C for 1 hour and 125 °C for 15 mmutes The reaction mixture was cooled and concentrated
in vacuo. The residue was recrystallised from ethyl acetate (20 mi) and the solid washed with
heptane. Further product was obtained by addition of heptane to the ethyl acetate filtrate.
The title compound was obtained as a brown solid (4.5 g, 90 % yield).
LC/MS purity: 95 %, m/z 353 [M+HT".

Stage 4- 7-Benzyloxy-6-methoxy-4-oxo-1,4-dihydro-quinoline-3-carbonitrile

H
Ol o

l
0 |
| o N

A mixture of (E)-3-(3-benzyloxy-4-methoxy-phenylamino)-2-cyano-acrylic acid ethyl ester
(1.7 g, 4.82 mmol) and Dowtherm A {35 ml) was refluxed for 8 hours, cooled and diluted with
heptane (35 ml). The precipitate was filtered, washed with heptane followed by DCM and
dried under reduced pressure to provide the title compound as a black solid (1.44 g, 50 %
yield).

LC/MS purity: 68 %, m/z 307 [M+H]". H NMR (300 MHz, DMSO-ds), §: 12.61 (1H, br s}, 8.59
(1H, 8), 7.55- 7.35 (6H, m), 7.17 (1H, s), 5.22 (2H, s), 3.87 (3H, s).

Stage 5- 7-Benzyloxy-4-chloro-6-methoxy- quinoline-3-carbonitrile



A m xture of 7-benzyl oxy-4-chl oro-6-nethoxy-quinoline-3-carbonitrile (1.1
g, 3.39 mol), N (4-am no-phenyl)-benzam de* (Schene 3) (0.79 g, 3.73
mol ) and pyridine (274 pL, 33.39 nmol) in EtOH (20 mM) was refluxed for 4
hours. The reaction m xture was cool ed, concentrated under reduced
pressure and the residue partitioned between DCM and saturated aqueous
NaHCO3. The aqueous | ayer was extragaed several tinmes with DCM and the
conbi ned organic extracts were dried“over magnesi um sul phate and
concentrated under reduced pressure. The residue was purified by colum
chromat ography (1:1 Et QAc: Heptane) to provide the title conpound (743 ng).
The aqueous | ayer was filter@d>to provide further material (526 ny). LC MS
purity: 92 % mz 501 [ MtH]' R , DMSO-d6), 8: 10.35 (1H, s),
9.55 (1 H, br s), 8.37 (1 H, .93 (2H, nm), 7.88-7.78 (2H, m,
7.60-7.32 (10 H, m, 7.24 (2H, d, w 5.30 (2H, s), 3.93 (3H, s).
61 Stage 7-

N
N-[ 4- ( 3- Cyano- 7- hydr oxy- 6- net hoxy- qui nol i n 4-yl am no) - phenyl ] - benzam de H

ONOI iN~HW ~1 NH OA nixture of
(Nl([)g (7 Q‘@%ﬁy ;%Yeﬁ FyeRs y/BEh&t Mo“m#ﬁyd%ﬁhmBIMcammme] (meznzam de

%0 Pd/ C (20 in 1&9 clf&gxene fE% Ql pl) in
Et OH (906 7pImmoljard P@SPUQTQBS Pﬁf‘ChP@dﬁém )Wﬁ?ere ﬁtyf?r 'cO0 diltered
e it i oy st 5 o
1 owsel Na(Bayes,g90 qrgTlg 1 it Oy (180 . fic8 e
3|<1§/R ?\év%ndﬂﬁateﬂ)bﬁ@sgé@to&!roﬂtﬂhyfﬁétmelwm@}md9 14@59("Mlﬁld)br s), 8. 33[ ( 15“ s)
8.01- 7%‘”% it hggﬁ/, %§?§ﬁw§lﬁf}) (f-l‘hlg@(?%d Mi bilﬂskb dgngi 87996(2H7s)477 g3H m,

7.28-7
(1H, 5), 7.55-7.35 (6H, m), 5.38 (2H, 5), 4.02 (3H, 5).

Stage 6- N-[4-(T-Benzyioxy-S-cyano-G—methoxy-quinolin-4-yIamino)-phenyi]-benzamid

A mixture of 7—benzyloxy—4—chloro-6~methoxy—quino!ine—3-carbonitrile (1.1 g, 3.39 mmol}, N-
(4-amino-phenyl)-benzamide* (Scheme 3) (0.79 g, 3.73 mmol) and pyridine (274 pL, 33.32
mmol) in EtOH (20 mi} was refluxed for 4 hours. The reaction mixture was cooled,
concentrated under reduced pressure and the residue partitioned between DCM and
saturated agqueous NaHCO;. The aqueous layer was extracted severa! times with DCM and
the combined organic extracts were dried over magnesium sulphate and concentrated under
reduced pressure. The residue was purified by column chromatography (1:1 EtOAc:Heptane)
to provide the titte compound (743 mg). The aqueous layer was filtered to provide further
material (526 mg).

LC/MS purity: 92 %, m/z 501 [M+HT". "H NMR (300 MHz, DMSO-ds), 8: 10.35 (1H, 8), 8.55
(1H, br s), 8.37 (1H, 8), 8.02-7.93 (2H, m}, 7.88-7.78 (2H, m), 7.60-7.32 (10 H, m), 7.24 (2H,
d, J=8.5 Hz), 5.30 (2H, s), 3.93 (3H, s).



/ iINPh3P, DIADHNO/ N HNDCMi \ i OOONH Stage 1 I HN/ Ol \ NHB
1-0 stage 2 HZN~ON 0 0O OHN O NH O Schene 10 Exanple 28:

) - 4- [ 4- (4- Benzoyl am no- phenyl ani no) - 3- cyano- 6- net hoxy- qui nol i n-7-yl oxy] -

tert - but oxycarbonyl am no-butyric acid cyclopentyl ester y Qo HN O N~
OOO/I 5HNNH O1-0 Stage 1-

(S)-4-[4-(4-Benzoyl am no- phenyl am no) - 3- cyano- 6- met hoxy- qui nol i n-7-yl oxy] - 2
-tert- butoxycarbonyl am no-butyric a&ild cycl opentyl ester To a m xture of
N-[ 4- ( 3- cyano- 7- hydr oxy- 6- net hoxy- qui nol i n-4-yl am no) - phenyl ] - benzam de
(100 ng, 0.244 mol), triphenyl phosphine (262 ng, 0.999 mmol), (S)-2-tett-
but oxycar bonyl am no- 4- hydr oxy-butyric acid cycl opentyl ester (105 ng, 0.365

mol) i B, M{i&%%y{j&o—%ﬂég%%e@b%tﬁr?o%ﬁAN‘lamiQo)Qp%%nm@n)zamiEQe reaction

m Xt ure S stir

(‘D 1

HO N

' s,
o = {,N

| ey
ae

A mixture of N-[4-(7-benzyloxy-3-cyanc-6-methoxy-quinolin-4-ylamino)-phenyl]-benzamide
(100 mg, 0.200 mmol) and 10% Pd/C (20 mg)} in 10% cyclohexene (100 ul) in EfOH (800 ul)
was refluxed for 18 hours. The mixture was cooled, filiered through Celite and washed
several times with EfOH and MeCN. The solution was concentrated under reduced pressure
to provide the title compound as a yellow solid (842 mg, 89 % yield).

LC/MS purity: 93 %, m/z 411 [M+H]*. "H NMR (300 MHz, DMSO-de), 5: 10.35 (1H, s), 9.40
(1H, br s), 8.33 (1H, s), 8.01-7.94 (2H, m), 7.88-7.80 (2H, m), 7.74 (1H, s), 7.62-7.47 (3H, m),
7.28-7.18 (2H, m}, 7.15 (1H, s), 3.91 (3H, s).



C for 30 mnutes, then warnmed to room tenperature over 18 hours. The
reaction was concentrated in vacuo and the residue purified by colum
chromatography (1:1 to 2:1 EtOAc: Heptane) to provide the title conmpound as
a white solid (25 ng). LCOMS purity: 98% mz 680 [MrH *. 'H NWR (300 MHz,
CcD3OD), S 8.41 (1 H, s), 7.90-7.87 (2H, m, 7.82 (2H, d, J=8.8 Hz), 7.66
(1H, s), 7.61-7.49 (3H m, 7.33 (211, d, J=8.8 Hz), 7.27 (11A, br s),
5.25-5.15 (111, m, 4.46-4.14 (3H, @% 4. 00 (3H, s), 2.49-2.33 (11-1, m,
2.31-2.18 (1H m, 1.88-1.77 (2H, rr),h,l 72-1.54 (6H, m, 1.46 (9H, s).

St age u

(S)-2-A IL4 [4 (4- benzoyl am no- pheny??fm no) 3- cyano 6 nmet hoxy- qui nol i n- 7-

yl oxy] S6u yry 7c4ci d cycl opii P ester” 1 iN FINNH OA

m xt ure of

(S)-4-[4-(4-b ham no- pheaylam no) - 3dc yanol- 6- -qui nol i n-7-yl oxy] - 2
- tert-butoxycar m no- butyric aci ycl opentyl er in 50 % TFA/ DCM

(10 M) was stirred t roomtenperature for 18 hours. ¥le reaction was
concentratedgi n vacuo and residual TFA renoved by azeotrppflng with DCMto
provide the title conpound (exanple 27) as a yellow solidA22 ng). Exanple
29 was prepared by nethods outlined in Schene 11 for the synthesis of the
key 7- benzyloxy-4-ch|oro-6-nethoxy-quinazoline i pternedi ate. This
internedi ate was then used as detailed in 2 12. Exanpl e 29:
(S)-2-Am no-4-[4-(4-benzoyl am no- phenylan1no§ met hoxy- qui nazol i n-7-

y[ oxy] -butyric acid cycl opentyl ester 64 H2NQ// ¢ OONI t NH

H.N I‘\/O I N\
0”0 O;QJV/N
f | HN.
NH
o)\@

Exampie 28: (S)-4~[4-(4—Benzoylamino-phenyiamino)-Sncyano-ﬁ-methoxy-quinolin-?-yloxy]—
2-tert-butoxycarbonylamino-butyric acid cyclopentyl ester

Scheme 10

0.0

HNI\,O l N\
= //N

g0 O

o Mo,

Stage 1- (S)-4-[4-(4—Benzoylamino-phenylamino)-3—cyano-6-methoxy-quinolin-?—yloxy]—Z-tert—
butoxycarbonylamino-butyric acid cyclopentyl ester

To a mbdure of N-[4—(3—cyano—7—hydroxy-G—methoxy-quinolin-4—ylamino)-phenyl]-benzamide
(100 mg, 0.244 mmol), triphenylphosphine (262 mg, 0.999 mmol), (S)-2-feri-
butoxycarbonylamino-4-hydroxy-butyric acid cyclopentyl ester (105 mg, 0.365 mmol) in
DCM, at 0 °C, was added DIAD (194 pl, 0.999 mmol). The reaction mixture was stirred at 0



Ol \ LM purity: 96% mz 556 [MrH +.' H NMR (300 MHz, CD30D) S: 8.69
(1H, br s ), 7.99- 7.96 (2H, n), 7.93-7.85 (2H, rr), 7.77 (1H, s), 7.66-7.51
(3H, m, 7.44 (1H, s), 7.36-7.31 (2H, m, 5.37-5.32 (1H, m, 4.82 (2H, t,
J=5.6 Hz), 4.35 (1H, t, J=6.5 Hz), 4.11 (3H, s), 2.64-2.49 (2H, nm, 2.01-
1.89 (2H, m, 1.79- 1.64 (6H m. O 0 BnBr 0O\ / KRKC&GB O\ ODW I / O HO
Stage | AcOH HNO®B Stage 2 60C Fe/Fe3 O AcOHH0I O 0I ~EOH0O0G
Reflux O NH2 Stage 3 1 / 0 NQ2 Forn@ﬁﬁde I Stage 4 1900C 1 0 PCC13 ~ C
ezz~ NH O N_ .Sche

fl
S ooy i b it Tl tied o dpin {EPRG i pudt1p RABEC R feagtion wag,
vani | | atopcérBra@dgin 24cud amiothp nealdEWIPU(W by colwaw cluopatogRU0E (:4.192:,

EtOAc:Heptane) to provide the title compound as a white solid (25 mg).

LC/MS purity: 98%, m/z 680 [M+H]". 'H NMR (300 MHz, CD,OD), &: 8.41 (1H, s), 7.90-7.87
(2H, m), 7.82 (2H, d, J=8.8 Hz), 7.66 (1H, s), 7.61-7.49 (3H, m), 7.33 (2H, d, J=8.8 Hz), 7.27
(1H, br s), 5.25-5.15 (1H, m), 4.46-4.14 (3H, m), 4.00 (3H, s), 2.49-2.33 (1H, m), 2.31-2.18
(1H, m), 1.88-1.77 (2H, m), 1.72-1.54 (6H, m), 1.46 (9H, s).

Stage 2- (8)-2-Amino-4-[4-(4-benzoylamino-phenylamino}-3-cyano-6-methoxy-quinclin-7-
yloxyl-butyric acid cycliopentyl ester

A mixture of (S)-4-[4-(4-benzoylamino-phenylamino)-3-cyano-6-methoxy-quinolin-7-ytoxy]-2-
tert-butoxycarbonylamino-butyric acid cyclopentyl ester in 50 % TFA/DCM (10 ml) was stirred
at room temperature for 18 hours. The reaction was concentrated in vacuo and residual TFA
removed by azeotroping with DCM to provide the title compound (example 27) as a yellow
solid (22 mg).

Example 29 was prepared by methods outlined in Scheme 11 for the synthesis of the key 7-
benzyloxy-4-chloro-6-methoxy-quinazoline intermediate. This intermediate was then used as

detailed in Scheme 12.

Example 29 (S)-2-Amino-4-[4-(4-benzoylamino-phenylamino)-6-methoxy-quinazolin-7-
yloxyl-butyric acid cyclopentyl ester



35.6 mmol ) and benzyl bromide (3.9 m, 32.9 mmol). The reaction was stirred
at room tenperature, under nitrogen, for 4 hours, poured into water (100
m) and stirred for 30 mnutes. The aqueous | ayer was extracted with Et OAc
and the organic washed with saturated aqueous NaHCO3, water, brine, dried
(MgS™) and concentrated. The residue was recrystallised fromheptane to
provide the title conpound as a cream coloured solid (6.35 g). LCM
purity: 100 % mz 566 [MrH'. 1H NM® (400 MHz, CDC13) 8:7.60 (1 H, dd,
J=8.2,8.5 Hz), 7.56 (1lind_J=8.2 Hz)ny 7.45-7.41 (2H, m), 7.40-7.35 (2H,
M, 7.34-7.29 (1H 1), 62.817“[ [ J¥8.5 Hz), 5.22 (2H s), 3.94 (3H,
s), 3.88 (3H, s). Stage % (ﬁ BS 5- met hoxy- 2-ni tro-benzoic acid
nmet hyl ester To a solutidgn o 4-[benzyld)xy-3- met hoxy- benzoi ¢ acid net hyl
ester (7.08 g, 26 mmmol) acetic aci m), at 0C, was added dropw se
nitric acid (7 m) over m nutes. The jjon  mxture was warned to
roomtenperature and then stirred at 60 C forf 1 hour. The reaction mxture
was poured into water, extracted with DCM (G@) and the conbi ned
organic extracts were washed with water, satu d aqueous NaHCQO3, bri ne,
dried (MgS™4) and concentrated to provide the title conmpound as a pale
yel | ow seMSdpuiity: 56%) m/4 Saavipli. i'HNMR 5302 MHE,ZCRLOD) [3vBIER' (TH b1 NVZ.98300 MHz,
CDCl 3) 6; (Loty a8 )ps 1D 3~%. (P 1 7 3. , S),
fee g Pmy gas eyl g ] L) e o

3.99 (3 benzyl 0xy- 5- net hoxy- benzoi c
261 0 oty STes B2 (HAMY 4E21E2H, SR SLENA T, 5 ITBBiktky 42 (FH % HRA0 ¢ aci d
met hyl Pﬁ‘ﬁﬁ' i@lh.q_(%gq‘?_}.{’]@’ 9 %9184 JoH, ni)f on powder (5.91 g, 105.9 mml) and
iron (IIl) chloride (307 ng, 1.89 mml) in EtOH (12 m), acetic acid (48
m) and water (2.4 m) was heated at reflux for 4 hours. The reaction

m xture was cooled, filtered and the solids washed with Et OAc. The
filtrate was concentrated and the residue purified by ol um
chromat ogr aphy (15;70 % Ep OAc: Hept2mBe) to provi dql)the titl e conmpound as a

pale yel low solid §5.09 di. LC M ®lPity: 92 % "To[MFH ™. ' H NVR
(300 MHz, CDCI3) 5: -7.931 (6H, M, 6.33.(1H 5.10 (2H, s), 3.94
(3H, s), 3.90 (3|_|L|o tage 4 - Tsianzyl hoxy-3H— qui nazol i n-4-one
66
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A m xture of 2-am no-4-benzyl oxy-5-nmet hoxy-benzoic acid nethyl ester (5.09
g, 17.7 mol) in formam de (50 mM) was heated at 190C for 5 hours. The
reaction m xture was cool ed, poured into water and NaC was added. The
precipitate was filtered, washed with water and dried under reduced
pressure to provide the title conpound as a tan brown solid (4.0 g). LCM
purity: 98 % nlz 283 [MH ~. 1H NWR (300 MHz, DVMBO-d5) 8: 12.10 (1 H, br
s), 7.98 (1H, s), 7.51-7.33 (5H, m657.23 (1H, s), 5.26 (2H, s), 3.88 (3H,

s). Stage 5.- ,7sBenzyl.poxy=4-chl oro- 6- nethoxy- gqui nazoline A m xture of
7- benzyg%?'fljéﬁ" et"ﬁﬂ??é—"%%ﬁ'ﬁm %P'lcr??%-"&eﬁ@’?{%%o g, 5.67 mol) in POJ 3 (16
m) was refluxed for 3 hours, cool ed, concentrated under reduced pressure
and az | : : i [ I i n
Et OAc %5%?'?%?? el GrlaRieiex 37 4o DT PR el ek 080 20" o
provi de3%-h&meqikand hebm) bioAtiFexS.94m. 348 AHeols 6N Epagtionovasgfimed BiaoRi8 purity: 95
‘(’/06Hn1 rZT) @Q%egawrbuzuﬁdémm@ n,(()fgﬁﬂ)giblldﬂ,,po%@tdg)ﬁt&q[ﬂbrﬁgargﬂﬁneﬁ}or 36'0/58[\1 ngéGQ .
, . S . S).. en . [

N O | NPSPIESaTe 2gur St o s iR pASAT e oM MOEREST o N G O O
| N DVFgstGraed@ghedusNaHOO:Sivatge bend) d@ed (MdgSBy ardtoncentrated. The residue was

recrystallised from heptane to provide the title compound as a cream coloured solid (6.35 g).

LC/MS purity: 100 %, m/z 566 [M+H]". '"H NMR (400 MHz, CDCl) : 7.60 (1H, dd, J=8.2, 8.5

Hz), 7.56 (1H, d, J=2.2 Hz), 7.45-7.41 (2H, m), 7.40-7.35 (2H, m), 7.34-7.29 (1H, m), 6.89

(1H, d, J=8.5 Hz), 5.22 (2H, s), 3.94 (3H, s), 3.88 (3H, s).
Stage 2 - 4-Benzyloxy-5-methoxy-2-nitro-benzoic acid methyl ester

To a solution of 4-benzyloxy-3-methoxy-benzoic acid methyl ester (7.08 g, 26 mmol) in acetic
acid (50 mi), at 0°C, was added dropwise nitric acid (7 mi) over 10 minutes. The reaction
mixture was warmed to room termperature and then stirred at 60 °C for 1 hour. The reaction
mixture was poured into water, extracted with DCM (3x125 ml) and the combined organic
extracts were washed with water, saturated aqueous NaHCQ;, brine, dried (MgS0O,) and
concentrated to provide the title compound as a pale yellow solid (7.5 g).

LC/MS purity: 95 %, m/z 318 [M+H]". '"H NMR (300 MHz, CDCly) &: 7.55 (1H, s), 7.53-7.39
(5H, m), 7.11 (1H, s), 5.23 (2H, s}, 3.99 (3H, s), 3.92 (3H, s}.

Stage 3 - 2-Amino-4-benzyloxy-5-methoxy-benzoic acid methyl ester

A mixture of 4-benzyloxy-5-methoxy-2-nitro-benzoic acid msthyl ester (6.00 g, 18.91 mmol),
iron powder (5.91 g, 105.9 mmol) and iron (1il) chloride (307 mg, 1.88 mmol)} in EtOH (12 ml),
acetic acid (48 ml) and water (2.4 ml) was heated at reflux for 4 hours. The reaction mixture
was cooled, filtered and the solids washed with EtOAc. The filtrate was concentrated and the
residue purified by column chromatography (15-70 % EtOAc:Heptane) to provide the title
compound as a pale yellow solid (5.09 g).

LC/MS purity: 92 %, mfz 288.1 [M+H]". 'H NMR (300 MHz, CDCl,) §: 7.53-7.31 (8H, m), 6.33
(1H, s), 5.10 (2H, s), 3.94 (3H, s), 3.90 (3H, s).

Stage 4 - 7-Benzyloxy-6-methoxy-3H-quinazolin-4-one



O0j-OHO-~ O ~ TFAIDCM Stage 4 ~~/) HZNO NHzZNON 1 LICHOO ~ iN
H20(rHF HO O O0: 1::::i! O | Stage 50\ NHNH O1I1 / Ol / Schene 12
Stage 1: N-[4-(7-Benzyl oxy- 6-net hoxy- qui nazol i n-4-yl oxy) - phenyl ] - benzam de
A m xture of 7-benzyl oxy-4-chl oro-6-mnmethoxy-qui nazoline (100 ng, 0.333
mmol ), K2CG8 (345 ny, 2.49 mmol) and N-(4-hydroxy-phenyl)-benzam de (106
nmg, 0.499 mmol) in DMA was heated at 50 C for 18hours. The reaction was
cool ed and partitioned between ice fter and EtQOAc. The agueous was

g;(;[ LZCtﬁ}qm@&e éﬁdamltno-tl%et%ﬁ?%? i@;xfgém&@%cﬁrn%ﬁw Est@%@% 114 ?'FhmMPt er,

concen residue_was purif by col um
chr onatinipraghige (B0 108 Yeatedraict Mp for AdpursoThs '"89?“98 "i”ﬂ%’et"ﬁslc@"'egyrrp ound as a

cream sl o g irtd 32t Bhal NBSI was G THE Iptreezput% Was fitérad Wa&hédw&ﬂ watef HhdNMVR ( 300
MHz, DNBO-

©10.37 (1 2H =6. 2 Hz
7.88 (Hedyn EJ@L'GBWFSSU?WG’V?J%%?%W uhg 2 %it ’&S"“S'i‘goé)] 2 6
(2H ?;mﬁlgg%am@m %S)n.!z SAYRHE. "H NMR (300 MHz, DMSO- ds)?]12 b‘IO('IH brds) 7A98
ro en enzam de m xture
of N[L{“('?S)Heﬁ?%@ 6'%%12%@“9 E?Iréﬁzﬁéﬁ Qﬁé@ﬁﬁgx )yphenyl] benzami de (120
ng, 0.251 nmol) and 10%°d/ C was stirred under H2 atnosphere for 1 hour,

filter it and concentrated in vacuo to
provi dgél ehgoy e ygog( 4o°(§'r?é¥§§%§%p Ijlhaigﬁﬁ?ow solid (81 ng). LC/MS purity:

B0 % i 2 398 [M-H +.' H NMVR (300 |sz DVEO-d6) 6. 1036 (1H, 5). 8 46 (1
H s), ﬁgm%rz o&ﬂbér&@oxﬁb«m&h&? 3(12:iﬂmadmlm~]4:9né)(1l'@)g, 5.67 oindl) ihPOCBHI6 M), 7. 28

(2H, d’m[) was refluxgd for 3 hours (cooled cgrracenzréteg unger(recrl.'fceg Lressure and azeotroped
with toluene (2x30 ml). The residue was dissolved in EtOA¢/DCM (1:1), washed with brine,
dried (MgSQ,) and concentrated to provide the title_ compound as an orange solid (1.02 g).
LC/MS purity: 95 %, miz 301 [M+H]". 'H NMR (300 MHz, DMSO-dp) &: 8.88 (1H, s), 7.58-
7.36 (6H, m), 5.38 (2H, s), 4.00 (3H, s).



St age

3:(S)-4-[4-(4-benzoyl am no- phenoxy) - 6- net hoxy- qui nazol i n-7-yl oxy] -2-tert-
but oxycar bonyl am no-butyric acid cycl opentyl ester A m xture of

N-[ 4- (7- hydr oxy- 6- met hoxy- qui nazol i n- 4-yl oxy) - phenyl ] - benzam de (71 ny,
0.183 mml ), K2CAB (33 ny, 0.238 mmol ) and
(S)-4-brono-2-tert-butoxycarbonyl am no- butyric acid cyclopentyl ester (71
my, 0.202 mmol) in DMF (5 m) was he@fed at 40 C for 18 hours. The
reaction m xture was cool ed, partitioned_between Et OAc/ H20 and the organic
dried and concentrated. The rd%¢ndue was rified by colum chromat ography
(60-90% Et Heptane) to pr@@dje the t © S'and as a white solid (102
ng). 'H NMR 13) Gic8.64 (1 H s} 7.90(3H, m, 7.85-7.76
(2H, m, 7.65-7. SWW)—?%H—% (3H, I, 6010-6.00 (1H, rr),
5.30-5.20 (1H, m§ 4765-4.50 (¥M4°'n), 4.45- 4.30 (rg 4.25-4.15 (1 H,
m, 4. 02 (3H, s), 2. 55-%. 35 (2H, m, 1.90-1.50 (17H "mM)" Stage 4:

(S)-2-Anmi no-4-[ 4- (4- benzoyl am no- phenoxy) - 6- et hoxy-qw)n\@l n- 7-yl oxy] - but
yric acid cyclopentyl ester. To a solution of

(S)-4-[4-(4-benzoyl am no- phenoxy) - 6- met hoxy- qui nazo| i n-7-yl oxy] - 2-tent =

but oxycar bonyl am no-butyric acid cycl opentyl esw&+ (100 ng, 0.152 mmol) in
DCM (5 mM) was added TFA (5 m). The reactionﬁ?%?s $tagered for 3 hours,
concentrated, azeotroped with DCM (2x20 m). e resulting solid was
partitioned between Et OAc/ H2O. The organic |ayer was separated, dried

(MgS™4) ag i_ponce([ﬂtrat gd under reduced pressuxi®, f.residue was purified
by preparativ hrow de t he kdd,|l e conpou @ ?\'a yellow oil (33 ny).
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Scheme 12

Stage 1: N-[4-(7-Benzyloxy-6-methoxy-quinazolin-4-yloxy)-phenyl}-benzamide

A mixture of 7-benzyloxy-4-chloro-6-methoxy-quinazaline (100 mg, 0.333 mmol), K.CO; (345
mg, 2.49 mmol) and N-{(4-hydroxy-phenyl)-benzamide (106 mg, 0.488 mmol) in DMA was
heated at 50 °C for 18hours. The reaction was cooled and partitioned between ice water and
EtOAc. The agqueous was extracted twice with EtOAc and the combine organic washed with
water, bring, dried and concentrated. The residue was purified by column chromatography
(30-100% EtOAc:Heptane) to provide the title compound as a cream solid (120 mg).



7-yl oxy]-butyric acid cycl opentyl ester (25 ng, 0.045 mml) in THF/ H20 (4
m, 1:1) was added lithium hydroxide (5.4 ng, 0.225 mmol) and the m xture
was stirred for 18 hours, acidified and concentrated under reduced
pressure. The residue was purified by preparative HPLC to provide the
title conpound as a white solid (8 ng). LC/MS purity: 90 % mz 488 [ M+H]'

Exanpl e 31 was synt hesi sed according to the procedure shown in Schene 13.
Exanpl e 31: 68

S) - 2-
V)1 o TS o8 & a2 A0H TP PR 6 By BLER-B E: W“"‘FYS’ s el
NhNH (OH, a)csmabumﬂizm. ?@Bmd%‘@f{wrﬁ 66-7%(%@36@1@14& D d6) 5

11.0 ( H br s), 9.14 (2H, 8.51 (1H,
d, J= 7]'52415}?%(2?')%)5%%3"[&, 7.62-7.50 (3H( m, 5)7.23 (1|(4, s),S)S. ?1%.8?(1
H n, 4.29-4.23 (2H, m, 3.99 (3H s), 3.50 (1H dd, J=3.6, 5.1 Hz),

2.20-2.& e(ihm mHydﬂox%-raetﬁ&y(q&hiazm4;ao>@ppﬁer%bea&am1qe 70 aniline / DVA
\ I O~/ HCI/d[oxane/(\\ \ O/ N 50Cp O\ -NstagelNNICI HN J
NHIOI \ TFNt hi oanisole | Stage 2 HO/ I N BocNHO' N K2CO3

A mixture of N-[4-(7-benzyloxy-6-methoxy-quinazolin-4-yloxy)-phenyl]- -benzamide (120 mg,

0.251 mmol) and 10%Pd/C was stirred under H, atmosphere for 1 hour, filtered through
celite, washed with MeOH and concentrated in vacuo to provide the titie compound as a pale
yellow solid (81 mg).

LC/MS purity: 90 %, m/z 388 [M+H]". 'H NMR (300 MHz, DMSO-d,) 8: 10.36 {(1H, s), 8.46
(1H, s), 8.00-7.90 (2H, m), 7.87 (2H, d, J=0.0 Hz), 7.62-7.52 (5H, m}), 7.28 (2H, d, J=9.0 Hz),
7.20 (1H, br s), 3.99 (3H, s).

Stage 3. (8)-4-[4—(4-benzoyiamino—phenoxy)-G—methoxy—quinazolin—?—yloxy]-2-tert~
butoxycarbonylamino-butyric acid cyclopentyl ester

A mixture of N—[4-(7-hydroxy—6-methoxy—quinazolin~4—y!oxy)—phenyl]-benzamide (71 mg,
0.183 mmol), KzCOs (33 mg, 0.238 mmol) and (S)-4-bromo-2-fert-butoxycarbonylamino-
butyric acid cyclopentyl ester (71 mg, 0.202 mmol) in DMF (5 mi) was heated at 40 °C for 18
hours. The reaction mixture was cooled, partitioned between EtOAc/H20 and the organic
‘dried and concentrated. The residue was purified by column chromatography (60-80%
EtOAc:Heptane) to provide the title compound as a white solid (102 mg).

H NMR (300 MHz, CDCl) 8: 8.64 (1H, s), 8.00-7.20 (3H, m), 7.85-7.76 (2H, m), 7.65-7.50
{4H, m), 7.35-7.25 (3H, m), 6.10-8.00 (1H, m), 5.30-5.20 (1H, m), 4.65-4.50 (1H, m), 4.45-
4.30 (1H, m), 4.25-4.15 (1H, m), 4.02 (3H, s), 2.55-2.35 (2H, m}, 1.90-1.50 (17H, m).

Stage 4: (8)-2-Amino-4-f4-(4-benzoylamino-phenoxy)-6-methoxy-quinazolin-7-yloxyl-butyric
acid cyclopentyl ester.

To a solution of (S)-4—[4~(4—benzoylamino-phenoxy)-ﬁ-methoxy—quinazolin-7—y|oxy]—2—ten‘-
butoxycarbonylamino-butyric acid cyclopentyl ester (100 mg, 0.152 mmo!) in DCM (5 ml) was
added TFA (5 mi). The reaction was stirred for 3 hours, concentrated, azeotroped with DCM
(2x20 ml). The resulting solid was partitioned between EtOAc/H,O. The organic layer was
separated, dried (MgSO,) and concentrated under reduced pressure. The residue was
purified by preparative HPLC to provide the titte compound as a yellow oil (33 mg).



JiIl_~l~l TT// 1l DMF40C QOO A O - N HN/ N Stage 3 HN ~NH Br NNH O °

O p / O " HO-1 / TFNDCM Stage 4 0-0 HZNNONOOO)::)'-,N HN i ~1IN
hNH O I/ Schene 13 Stage 1:

N[ 5- (7- Benzyl oxy- 6- met hoxy- qui nazol i n-4-yl am no) - pyri m di n-2-yl ] - benzam de
di hydrochl oride. To a sol ution of

7- benzyl oxy- 4-chl or o- 6- met hoxy- qui nazoline (760 ng, 2.53 mmol) and N (5-

am no-pyrimdin-2-yl)-benzam de (54269rg, 2.53 mmol) in DVA was added 4N HCl

i n di oxane 3. 2 |)_and .t he reactli : for 4 hours
under "taFHﬁ%ﬁg%ﬁ%‘ (‘:‘? Pg(]%%e&ﬁoé’pa@g%cf"g n ﬁ‘ﬁ'df@%w%fﬁ@%%&]—pi tate was
washed butyrie 2aB620 and dri ed under reduced pressure to provide the title

conpound as a light tan brown solid (706 ng). 71 LC/ MS purity: 95% niz
479 [MtH]' . Stage 2:
N[ 5- (7- Hydr oxy- 6- met hoxy- qui nazol i n-4-yl am no) - pyri m di n- 2-yi ] - benzam de

di hydrochl oride. A m XtyN o N
N-[ 5- (7- benzyl oxy- 6- net hoxy- qui ng |n-§4-yl am no) - pyri m di n-2-yl ] - benzam de
di hydrochl oride (706 ngyet: O TRAIFA (20 M) was refiuxed for 2

hours, cooled and concentrated| under g educed pressure and azeotroped wth
DCM The resulting solid was \©\

NH
°*©

Stage 5: To a mixture of (S)-2-amino-4-{4-(4-benzoylamino-phenoxy)-6-methoxy-quinazolin-
7-yloxy}-butyric acid cyclopentyl ester (25 mg, 0.045 mmol) in THF/H;O (4 mi, 1:1) was
added lithium hydroxide (5.4 mg, 0.225 mmol) and the mixture was stirred for 18 hours, -
acidified and concentrated under reduced pressure. The residus was purified by preparative
HPLC to provide the title compound as a white solid (8 mg).

LC/MS purity: 90 %, miz 488 [M+H]".

Example 31 was synthesised according to the procedure shown in Scheme 13.

Example 31: (S)-2-Amino-4-[4-(2-benzoylamino-pyrimidin-5-ylamino)-6-methoxy-quinazolin-
7-yloxy]-butyric acid cyclopentyl ester

LC/MS purity: 98 %, mfz 558 [M+HJ*. 'H NMR (300 MHz, DMSO-d6) &: 11.0 (1H, br s), 9.81
(1H, brs), 9.14 (2H, s), 8.51 (1H, s), 8.00 (2H, d, J=7.2 Hz), 7.85 (1H, s), 7.62-7.50 (3H, m),
7.23 (1H, 5), 5.11-5.06 (1H, m), 4.29-4.23 (2H, m), 3.99 (3H, s), 3.50 (1H, dd, J=3.6, 5.1 Hz),
2.20-2.05 (1H, m), 1.93-1.72 (3H, m), 1.70-1.48 (6H,m).



stirred in Et20 filtered and dried to provide the title conpound as a
light tan brown solid (670 ng). LCMS purity: 90% mz 389 [MH]'. Stage
3:

(S)-4-[4-(2-Benzoyl am no- pyri m di n-5-yl am no) - 6- met hoxy- qui nazol i n- 7- yl oxy]
-2-tert- butoxycarbonyl am no-butyric acid cyclopentyl ester To a m xture of
N-[ 5- (7- hydr oxy- 6- net hoxy- qui nazol i n-4-yl am no) - pyri m di n-2-yl ] - benzam de

di hyhydrochl ori de (100 ng, 0.162 mml) and K2CO3 (90 ng, 0.649 nmol) in DW

(4 M) was added (S)-4-brono-2-tent-bytoxycarbonyl am no-butyric acid

cycl opentyl ester (63 ng, O.a"8 mol mot he m xture heated at 40 C for
18 hours. @\gﬂactl on was c%ﬁgm di I'ttee" WAy water and the precipitate
filtered. wash wth water, /drled and purified by

col utm chr omat ogr %MeCH-+TTBCM) to Iprovu Ahe t|tIe conpound as a
yel low solid (12 Le/ M89Bttity: 95% miz J)@- "H NMR (300 MHz,

ngJ .

CDClI3) 6: 9.16 (2H, s 8.83 (1H, s), 845(1H sy H80(2H d, J=7.8
Hz), 7.63- 7.44 (5H, m, 7.04 (1 H s), 5.95 (1 H be =7.8 Hz),
5.20-5.10 (1H, n), 4.55-4.45 (1H, n), 4.20-4.15 (1 H n¥4.10-4.00 (1H,
m, 3.66 (3H, s), 2.40-2.28 (2H, m, 1.90-1.50 (8H, m, 1.42 (9H, s).
Stage . TEA/thioanisol

4: (S) - 2- Ami no- 4-[ 4- (2- benzoyl am no- pyrlmdN Bt ? fitage? - 6- net hoxy- qui nazol i

n-7- yloxy]-butyric acid cyclopenty] ester. To a sol ution of
(S)-4-[4-(2-benzoyl am no-pyri m di n-5-yl am no) - 6- met hoxy- qui nazol i n-7-

yl oxy] 2-LErL- bl.ét oxycar bonyl am no-butyri c agj pentyl ester (102 ng,
0. 155 mmﬁ m ) was adeed, TFA (5 m reaction was stirred
for 18 houp ,oc dted, azeoPMo&d with Et 20. The resulting
solid was Mgied lundernb vacuumsi% e P OVi de ' the %@rﬁﬂcorrpound as a

yel | ow so (109 ny). WA ;I"he synghesi s of Exanple i detailed in
Schenme 14 using 7- Benzyl“bx - 6= et hgx y 1 H quinolin-4 y described in

US006143764A (Kirin Beer i Ki ha) Exanpl e 32%
(S)-4-[4-(4-Benzqyl ami no- phe y)"i‘l?é met hoxy- qui nol T n- 7-yl oxy] - 2-

tert - but oxycar borjyl am no-butyric cycl opentyl ester
TFA/IDCM | Stage 4

HN 0 Ny,

X0
970 o

é HN\(\!N

-

Scheme 13

Stage 1: N-{5-(7-Benzyloxy-8-methoxy-quinazolin-4-ylamino)-pyrimidin-2-yi}-benzamide
dihydrochioride.

To a solution of 7-benzyloxy-4-chloro-8-methoxy-quinazoline (760 mg, 2.53 mmol) and N~(5-
amino-pyrimidin-2-yl)-benzamide (542 mg, 2.53 mmol) in DMA was added 4N HClin dioxane
(822 yl, 3.29 mmo!) and the reaction heated at 50 °C for 4 hours under nitrogen. The reaction
was cooled and filtered. The precipitate was washed with Et,O and dried under reduced
pressure to provide the title compound as a light tan brown solid {706 mg).



HZNON OOOBr bO~I1 NH O LOM purity: 96 % nz 636 [MH ~.'H NWR
(300 MHz, DMSO-d6) 5: 10.29 (1H, s), 8.92 (1 H s), 8.64 (3H, br s), 7.95
(2H, d, J=8.4 Hz), 7.75 (2H, d, J=9.3 Hz), 7.62- 7.50 (5H, m, 7.15 (1H,
s), 6.91 (2H, d, J=9.3 Hz), 5.25-5.10 (1H, m, 4.45-4.30 (2H, m, 3.78 (3H,
s), 2.41- 2.30 (2H, n), 1.90-1.40 (8H, mM. 73 / I OHH/ / NV A\ NOO
INN O | | Stage | O | Br Stage 2 O\ | Br OO1 cl Stage 3 HON/ \ / \
| O/ N O p/ | Stage 4 Br O\ | \7INH NH O K2C03 e~ DM 40C | oyé&rxo.

VAN
Stage 3 Qus purity: 95%, miz 479 [M+H]".

Stage 2: N-{5-(7-Hydroxy-8-methoxy-quinazolin-4-ylamino)-pyrimidin-2-yi]-benzamide
dihydrochioride.

A mixture of N-[5-(7-benzyloxy-8-methoxy-quinazolin-4-ylamino)-pyrimidin-2-yl]-benzamide
dihydrochtoride (706 mg, 1.28 mmol) in TFA (20 ml) was refluxed for 2 hours, cooled and
concentrated under reduced pressure and azeotroped with DCM. The resulting solid was
stirred in Et,0, fittered and dried to provide the title compound as a light tan brown solid (670
mg).

LC/MS purity: 90%, m/z 389 [M+H]".

Stage 3: (S)-4-[4-(2-Benzoylamino-pyrimidin-5-ylamino)-6-methoxy-quinazotin-7-yloxy]-2-fert-
butoxycarbonylamino-butyric acid cyclopentyi ester

To a mixture of N-{5-(7-hydroxy-6-methoxy-quinazolin-4-ylamino)-pyrimidin-2-yl}-benzamide
dihyhydrochioride (100 mg, 0.162 mmof) and K.COs (90 mg, 0.649 mmol) in DMF (4 ml) was
added (S)-4-bromo-2-tert-butoxycarbonylamino-butyric acid cyclopentyl ester (63 mg, 0.178
mmol) and the mixture heated at 40 °C for 18 hours. The reaction was cooled, diluted with
water and the precipitate filtered. The solid was washed with water, Et,0, dried and purified
by column chromatography (4 % MeOH in DCM) to provide the title compound as a yellow
solid (102 mg).

LC/MS purity: 95%, miz 658 [M+H]". *H NMR (300 MHz, CDCls) &: 9.16 (2H, s), 8.83 (1H, s),
8.45 (1H, s), 7.80 (2H, d, J=7.8 Hz), 7.63- 7.44 (5H, m), 7.04 (1H, s}, 5.95 (1H, br d, J=7.8
Hz), 5.20-5.10 (1H, m), 4.65-4.45 (1H, m), 4.20-4.15 (1H, m}, 4.10-4.00 (1H, m}, 3.66 (3H, s},
2.40-2.28 (2H, m), 1.90-1.50 (8H, m), 1.42 (8H, s).

Stage 4: (S)-2-Amino-4-[4-(2-benzoylamino-pyrimidin-5-ylamino)-6-methoxy-quinazolin-7-
yioxyl-butyric acid cyclopentyl ester.

To a solution of {S)-4-[4-(2-benzoylamino-pyrimidin-5-yiamino)-6-methoxy-quinazolin-7-
yloxy}-2-tert-butoxycarbonylamino-butyric acid cyclopentyl ester (102 mg, 0.155 mmol) in
DCM (5 ml) was added TFA (5 ml). The reaction was stirred for 18 hours, concentrated,
azeotroped with DCM and Et,0. The resulting solid was dried under high vacuum to provide
the title compound as a yellow solid (102 mg).



BocNH O/ N\ HZNO/ M 0 I HCl/dioxane | OOO / Br O:CO O / Br Stage
6 0V I NH\NV I NH Ol p Schene 14 Stage 1:

7- Benzyl oxy- 3- br ono- 6- met hoxy- 1H qui nol i n-4-one To a sol ution of

7- benzyl oxy- 6- met hoxy-1 H quinolin-4-one (2.0 g, 7.11 mml) in acetic acid
(30 M) was added bromne (364 pl, 7.11 mmol) dropwi se at 70 C. The m xture
was heated to 95 C for 1 hour and cooled. The precipitate was filtered,
washed vvith AcOH and dried. A sIurr7§2 of the precipitate in water (50 nl)

was “eurt énam%ié":a@qs dé\@@d .@Q%énh@w&&.@r BénhZyloRy- S%etm hed with Et20
and dr provid | e conpo .24 g, 100 %
yi el d) qUL ab@ﬁqvﬂyscwe@'wSQ?ﬁ24§@6A[(Wﬁleﬁef "’1%‘?”%%?8 DVBO- d5) 8:

12.20 (1H, br s), 8.35 (1H, s), 7.51-7.34 (6H, m, 714(1H s), 5.20 (2H,

s), 4 age. 2;. e

7- Benz%’@i‘v’%a‘%H(%h%wzl@%ﬂ"g?y&af@DWBPWSW'?’G%OWSTQ methpy-auingfin 7oAt ur e of

7- benz ytkoytoBychrbonyarbinobitydx gsid cyélapaniydstar- 4- one (2.0 g, 5.55 mml ) in
phosphor ous oxychloride (30 m) was heated at reflux for 2 hours. The
reaction m xture was cool ed, concentrated in vacuo and a m xture of ice and

water was added. The ghN -8 using aqueous ammoni a. The
aqueous | ayer was diluted Lfurth d extracted with Et OAc (2x100 m ). The
conbi ned organic |layers ®eré® c i ted,] #fied (MgSH) and concentrated to
provide the title conpo as a' pale solid (1.7 g, 79 %yield).

LG M5 purity: 95 % niz [MH-I]4.'HN 300 MHz, DMSO-d6) S: 8.34 (1H,
s), 7.58 (1H, s), 7.54-7.50 (2H, m, - TNBI7 (4H m, 5.32 (2H, s), 3.99

(3H, s). Stage 3:
N-[ 4- (7- Benzyl oxy- 3- br onp- 6- net hoxy- qui nol i P-4 Xy) - phenyl ] - benzam de

LC/MS purity: 96 %, miz 636 [M+H]. 'H NMR (300 MHz, DMSO-ds) 8: 10.29 (1H, s), 8.92
(1H, s), 8.64 (3H, br s), 7.95 (2H, d, J=8.4 Hz), 7.75 (2H, d, J=9.3 Hz), 7.62- 7.50 (5H, m),
7.15 (1H, 8), 6.91 (2H, d, J=9.3 Hz), 5.25-5.10 (1H, m), 4.45-4.30 (2H, m), 3.78 (3H, 5), 2.41-
2.30 (2H, m), 1.90-1.40 (8H, m).



A m xture of 7-benzyl oxy- 3-brono-4-chl oro-6- et hoxy- qui noli ne (200 nyg,
0.528 mmol) and N (4-hydroxy-phenyl)-benzam de (337 ng, 1.58 mmol) in DW
(3 M) was heated at 150 C for 4hours. The m xture was cool ed,
concentrated to half volune and heated for a further 4 hours. The reaction
m xture was cool ed, concentrated and partitioned between ' Et QAc/ H2QO sat
NaHCO3. The organic | ayer was separated, dried and concentrated. The

resi due was purified by col um chron®t ography (10-40% Et OAc/ Hept ane) then
by preparative HPLC to provide the title conmpound (35 ng). LC/MS nfz 555

[ MEH] " . e 4. H H
(S)-4-[4-4- l'no-ghe - 6- et ho PreiN
of N-[4-(7-be S-Qror’r;p- 6- met L. N0lstags #- VI oxy ﬁ
(35 ng, 0.063 mmolg in (1 m )T and ghi oani sol e (807pl

4 hours, cooled and concentrated under high vacuum Stage 5:
(S)-4-[4-(4-Benzoyl am no- phenoxy) - 3- br ono- 6- et hoxy- qui hol i n-7-yl oxy] - 2-ter
t - but oxycarbonyl am no-butyric acid cycl opentyl ester The residue from
Stage 4 was dissolved in DM (2 m), K2CO8 (20 ny, 0. 13Pstagaml ) and (S)-

4- br ono- 2-tert - but oxycar bonyl am no-butyric acid cycl opeptyl ester (24 ng,
0.069 mmol) were added and the m xture heated at 40 C | under nitrogen for
18 hours. Thg reagtion was concentrated un@ii gh vacuum and t he residue
partitioned b em Et OAc/ H2O. The 75 orga I gs separated, washed
with brine, @ SO4) and concentrated under pd pressure. The
resi due was purifi y col um cdyerat ogr aphy (49- 0% EBOAc/ Hept ane) to
provide the title ¢ d as a white solid (38 ny). I%@\purity: 99 %
mz 734 [MFH] ' . " H NVR | MHz, DMSO-d6) 8: 8.72 (1H, & 80- 7.75 (3H,

m, 7.52-7.36 (5H, m),97Yi9](1H, s), 7.06 (1H, s), 6.81-6.7 , M, 5.97
Hz ~5-5.09 (1H, m), 4.50-4.40 (1H ™) ,04J)29-4.21

7-o0l A m xture
]I3 -benzam de
as refl uxed for

(1 H br d J=8.4 Hz),
(1H, n), 4.12-4.0B (lH, m, 3.82 (3, s), 2.37-2.32 (2H, m), 1°80-1.45 (8H

m, 1.38 kg4, s). St _gigrg:c
(S) - 2- Ami BME40Q 3- br giTe- hl or o- 6- met hoxy- qui nol i n-7-yl oxy)-butyric acid
cycl opent ybtagsst er | di P@dr ochl ori de.

BocNH o N H,N o} N
I\/ | HClidioxane : I\’ (s
o0 o &~y - o g o gy
i | O\Q\ Stage 6 f ! 0
NH \QNH
Ao e

Scheme 14

Stage 1: 7-Benzyloxy-3-bromo-6-methoxy-1H-quinolin-4-one

To a solution of 7-benzyloxy-6-methoxy-1H-quinolin-4-one (2.0 g, 7.11 mmol) in acetic acid
(30 ml) was added bromine (364 pl, 7.11 mmol) dropwise at 70 °C. The mixture was heated
to 95 °C for 1 hour and cooled. The precipitate was filtered, washed with AcOH and dried. A
slurry of the precipitate in water (50 ml) was neutralised with 2M ag. NaOH and the solid
filtered, washed with Et,0 and dried (MgSO,) to provide the title compound as a solid (3.24
g, 100 % yield).

LCAMS purity: 100 %, m/z 360 [M+H]". 'H NMR (300 MHz, DMSO-dg) 8: 12.20 (1H, br s),
8.35 (1H, s), 7.51-7.34 (6H, m), 7.14 (1H, s), 5.20 (2H, s), 3.86 (3H, s).



To a slurry of
(S)-4-[4-(4-benzoyl am no- phenoxy) - 3- br ono- 6- net hoxy- qui nol i n-7-yl oxy] - 2-
tert - but oxycarbonyl am no-butyric acid cycl opentyl ester (38 ng) in Et20 (6
m) was added 4M HCI/di oxane (2 m) and the m xture was stirred for 24
hours. The i xture was concentrated under high vacuumto provide the title
conpound as a solid. Exanple 33 was synt hesi sed using

N- (4-am no- phenyl) -benzam de at Stageé*3 of scheme 14. Exanple 33:

(S)-2- 6-met h lin-7-
J1 oxy] - BEBy B RN R BB e e T, Do 2N 0/ N 00 O\

Br HNNH OLCMS purity: 95 % mz 635 [McH ' .' H NMR (300 MHz, DMBO- d6)
8: 10. 4%£%ﬁﬁ'ed%|xtuﬂé)afj7ﬁ)enﬁﬂoﬁ,3 Mm&)&m&h@féf (H—qbﬂnolﬁl)ﬂror% 64 (3H, br s), 7.98
(2H d, 0565r%n n ﬂaﬁ us orAc? aeatageaffnﬂg?l(z'_ld
JssHﬁ%g?éoDee&%wa c“ﬂw’ A B 4 . 3.76
(3Hh Z)r,eaéhoﬂlm?tu&OwéQHpo[aﬁl,,cohcélﬂrafedélﬁ Y8kt and .a Emarmloé icB4anfawatpr wpar ed by
met hods
(S)-2- Aamc%ﬁgcf pj—ij hggéﬁézlg am n%'f‘dp nng(56 Eécng uem]us l%yerwaﬁg)lét)xlteaui nol i n-
7-yl oxymmmwdu%tra@e@wﬁlyﬁt%@xw réatEhe cqmm@d@rgam@ a@@\«ﬁw comiifedyy O /
N~ 011" @idd (Mg8OLY arfdrcomtéd@8ted 18 plovfdb td title compound as a pale yellow solid (1.7 g,

79 % vyield).

LCMS purity: 95 %, mfz 378 [M+H]+ TH NMR (300 MHz, DMSO-ds) 8: 8.34 (1H, s}, 7.58 (1H,

8), 7.54-7.50 (2H, m), 7.46-7.37 (4H, m), 5.32 (2H, s}, 3.99 (3H, s).
Stage 3: N-{4-(7-Benzyloxy-3-broma-6-methoxy-quinolin-4-yloxy)-phenyl]-benzamide

A mixture of 7-benzyloxy-3-bromo-4-chloro-6-methoxy-quinoline (200 mg, 0.528 mmol) and
N-(4-hydroxy-phenyl)-benzamide (337 mg, 1.58 mmol) in DMF (3 mi) was heated at 150 °C
for 4hours. The mixture was cooled, concenirated to half volume and heated for a further 4
hours. The reaction mixture was cooled, concentrated and partitoned between
FtOAc/H.Ofsat NaHCO,. The organic layer was separated, dried and concentrated. The
residue was purified by column chromatography (10-40% EtOAc/Heptane) then by
preparative HPLC to provide the title compound (35 mg).

LC/MS m/z 555 [M+H]".

Stage 4: (8)-4-{4-{4-Benzoylamino-phenoxy)-3-bromo-6-methoxy-quinolin-7-ol

A mixture of N-[4-(7-benzyloxy-3-bromo-8-methoxy-quinolin-4-yloxy)-phenyll-benzamide (35
mg, 0.063 mmol) in TFA (1 ml) and thioanisole (80 i) was refluxed for 4 hours, cooled and
concentrated under high vacuum.

Stage 5. (S)-4-[4-(4-Benzoylamino-phenoxy)-3-bromo-6-methoxy-quinolin-7-yloxyj-2-tert-
butoxycarbonylamino-butyric acid cyclopentyt ester

The residue from Stage 4 was dissolved in DMF (2 mi), K.COj3 (20 mg, 0.132 mmol) and (S)-
4-bromo-2-tert-butoxycarbonylamino-butyric acid cyclopentyl ester (24 mg, 0.069 mmol)
were added and the mixture heated at 40 °C, under nitrogen for 18 hours. The reaction was
concentrated under high vacuum and the residue partitioned between EtOAc/HXO. The



Stage 2 HO/ M I/ I O N OHNO \ I Stage 3 HNNH\ I ~NH O / Ol ~
K2C8 ~ o | DWF 400 Stage 4 -0 BocNH O NH NO / N~ HCUdioxane 000 0O
O HN Stage 5 HN\ \ NHNHOI / Ol / Schene 15 77 Stage 1:

7- Benzyl oxy- 4- chl or o- 3- cycl opr opyl - 6- met hoxy-qui noline To a m xture of

7- benzyl oxy- 3- br ono- 4- chl or o- 6- net hoxy- qui noline (200 ng, 0.528 mmol),

pot assi um phosphate (392 ngy, 1.85 nmol), cyclopropyl boronic acid (60 ny,
0.687 mmol) and tricycl ohexane phop@¥ne (15 ng, 0.053 mmmol) in H2O (165

pl) and _tol.uene (3.3 m s _adde | 1 adi Lace 0,026 mmol ).
The r eaeﬁg?@ﬁ?ﬂﬁé %@astegﬂ)aﬁe\tg?fvﬁﬁheéd\”@} Bgne' h%'ﬁﬁ%% g)él ée'ﬁ} g?rfcgrt'%?éedd u?cgelr ough
Cel i te sddcataginesdutewi Tee wiesibudtt @it . pullfiesd dyyg axeluennl aohenmaiegsaphyadHe®d%i t h H20,
dried ( %&S}m : ' ; ikf 1 ed by col um
chr omat gg)?‘%??%%b@ oéﬁ%&@?%@t}grﬁ% %%g‘?%@iﬁéﬁe@t ie' title conpound as a
whit e sbCIMP purity: 99 %, miz 734 [M+H]". "H NMR (300 MHz, DMSO-dg) 8: 8.72 (1H, s), 7.80-

7.75 (3H, m), 7.52-7.36 (5H, m), 7.19 (1H, s), 7.06 (1H, s), 6.81-8.78 (2H, m), 5.97 (1H, br d,

J=8.4 Hz), 5.15-5.09 (1H, m), 4.50-4.40 (1H, m), 4.29-4.21 (1H, m), 4.12-4.03 (1H, m), 3.82

(3, 5), 2.37-2.32 (2H, m), 1.80-1.45 (8H, m), 1.38 (9H, s).

Stage 6  (S)-2-Amino-4-(3-bromo-4-chloro-8-methoxy-quinolin-7-yloxy)-butyric  acid
cyclopentyl ester dihydrochloride.

To a slurry of (8)-4-[4-(4-benzoylamino-phenoxy)-3-bromo-6-methoxy-quinolin-7-yloxyl-2-
tert-butoxycarbonylamino-butyric acid cyclopentyl ester (38 mg) in Et,O (6 ml) was added 4M
HCl/idioxane (2 ml) and the mixture was stirred for 24 hours. The mixiure was concentrated
under high vacuum to provide the titte compound as a solid.

Example 33 was synthesised using N-(4-amino-phenyl)-benzamide at Stage 3 of scheme 14,

Example 33: (S)-2-Amino-4-[4-(4-benzoylamino-phenoxy)-3-bromo-6-methoxy-quinolin-7-
" yloxy]-butyric acid cyclopentyl ester dihydrochloride.

LC/MS purity: 95 %, miz 635 [M+H]'. 'H NMR (300 MHz, DMSO-de) 5: 10.41 (1H, s), 10.16
(1H, br s), 8.92 (1H, s), 8.64 (3H, br 5), 7.98 (2H, d, J=8.5 Hz), 7.85 (2H, d, J=9.0 Hz), 7.62-
7.52 (5H, m), 7.21 (2H, d, J=8.5 Hz), 5.22-5.16 (1H, m), 4.40-4.30 (2H, m), 4.20-4.10 (1H,
m), 3.76 (3H, ), 2.41-2.30 (2H, m), 1.90-1.40 (8H, m).

Example 34 was prepared by methods described in Scheme 15 below.



(136 ng). LCMS mlz 340.2 [M+H]'. Stage 2:

N-[ 4- (7- Benzyl oxy- 3-cycl opr opyl - 6- net hoxy- qui nol i n- 4-yl oxy) - phenyl ] - benzam
de A m xture of 7-benzyl oxy-4-chl oro-3-cycl opropyl - 6- met hoxy-qui nolin (143
ng, 0.421 mmol) and N (4-hydroxy-phenyl)-benzam de (269 ng, 1.26 mmol) in
DMF (200 pl) was heated at 150 C for 6 hours. The reaction was cool ed,
concentrated and partitioned between DCM and 5% aqueous NaOH The aqueous
| ayer was extracted with DCM tw ce dAd the conbined organi c extracts were
washed-wi L 8., fried 4! oS BaY@6brogy8-méthsiydurmolRsS

purifi E’cﬁa'ﬁ@eg’gl‘u zéhirngga Xg‘?%%ﬂ‘f%?@“o- 70ﬁ% t%«%%e%ﬁne)ﬁ?%@gr ovi de the
title Cotepdiniyricsddsyorenty e hurity: 75 % mz 554/556 [MrH'. ' H NVR (300
MHz, CDCla) 5: 8.29 (1H, s), 7.912 (1H, br s), 7.80 (2H, d, J=6.6 Hz),
7.54-7.22 (10H, m, 7'%!9N(1H’ , 1.10 (1H, s), 6.85-6.79 (2H, m, 5.23
(2H, s), 3.83 (3H, s), 18- , , 0.85-0.78 (2H, m, 0.73-0.65 (2H,
m. Stage 3:

4- [ 4- (4- Benzoyl ani no- phéfiox¥) - §

m xture of H
N-[4-(7-Dbenzyl oxy- 3-cy r opyl - 6- met ho
de (50 ng, 0.097 mml) in TFA (750 pl) and
refluxed for 1 hour, cooled and concentrat

crude in the next stage. Stage 4:
4-[4- (4-Benzoyl am no- phenoxy) - 3-cycl opr opyl - 6- met hoxy- qui nol i n- 7-yl oxy] - 2-t

ert- but oxycarbonyl am no-butyric aci cl opentyl ester
4-1 4- (4-Bg am n%- phenoxy) - 3- cycl @%ijy)l - R et hoxy- qui nol i n-7-ol was
di ssol ved | ). my, 0. 23 Jmpl) and

(S) - 4- br onp- 2- pereYatexycar Byl ani no- buyricyac 78 cycl opentyl ester
(37 nmg, 0.107 nmol ) owere added and the m Xt ure %eafed at 40 C, under
nitrogen, for 72 hours. The reaction was partitioned between Et QAc/ H20. The
organic |layer was washed with H2O, brine, drigd (MpSO4) and the residue
purified by colum chromat ography (30-100 % Et|OAc/ Heptane) to provide the
title compound (23 ng). LC/MS mz 696 [M+H'. StHE?s:
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Scheme 15



butyric acid cyclopentyl ester. To a slurry of

4-[ 4- (4- benzoyl am no- phenoxy) - 3- cycl opr opyl - 6- met hoxy- qui nol i n-7-yl oxy] - 2-
t ert but oxycar bonyl am no-butyric acid cycl opentyl ester (23 ng) in Et20 (3
m) was added 4M HCwdi oxane (1 m) and the m xture was stirred for 24
hours. The m xture was concentrated and purified by prep HPLC to provide
the title conpound as a brown oil. LC M purity: 98 % mz 596 [ MtH 4.' 11
NIVR (300 MHz, DMBO-d6) 6: 10.31 (1H,7br s), 8.69 (1 H, s), 8.58 (3H, br

2 J=6.6 / 7.67 (1 H, , 7.02 (2H,
d 125 e a(tfzi“j%%'%wﬁ%':’ 33’%%”%&]5 ”ﬁw%\?#‘a‘%ﬂ“ , 128§ Hz),szl. 20. 4. 16
(1H, ), 3.82 (3H, s), 2.45- 2.30 (2H n), 1.93-1.75 (3H, n). 1.62-1.45
(6;4 2”)To 9 n%gtuieoof??gb rﬁwoxﬁi—bmﬁ%@ﬂgﬂxISm\?é_lmethoxy-qulnolme (200 mg, 0.528 mmol)

L2-A A | -
2T G e e e el Pk e b 160 g 58 ek -
556 [ Medrd’ tncyb]dgénge(pﬁ inda5s n@?@@aﬁ rﬂmgl&n%zd @B pt ,and %ﬂuefhel-dzﬁ miy was (7 2?8 d,
{1k sy edsd Gt dgoltats 15 8, 90 whng)! Thebachon whs RBGLa3€ bd e 805 ¢
Hz) . 4.1, Shhled)fite@d Taroudtt-Geliiel and washed Bi Wlthzl;itOAz B Orgakjc (e way

)
1 88- 1. &135]561 aﬁ‘matm H,0 hﬁe@r(lﬂq%qtén‘ancd%emlﬁeerés i ﬁlﬁag'pﬁhf%‘a @umrExamf)' e
i s detal A Bel ow Ac20, Pyridi ne, ?8: Et C]—I
Pd/ C HhromRtEEpNGD- 26 ég%OAchePtaR@ tograyjde Hrechlle’ qapgpourskes §-wite 0 |
0 + H( Q9Bs)®).0 O Stage 3

LC/MS m/z 340.2 [M+H]".
Stage 2: N-[4-(7-Benzyloxy-3-cyclopropyl-6-methoxy-quinolin-4-yloxy)-phenyi]-benzamide

A mixture of 7-benzyloxy-4-chloro-3-cyclopropyl-6-methoxy-quinoline (143 mg, 0.421 mmol)
and N-(4-hydroxy-phenyl)-benzamide (269 mg, 1.26 mmol) in DMF (200 pl) was heated at
150 °C for 6 hours. The reaction was cooled, concenirated and partitioned between DCM
and 5% aqueous NaOH. The agueous layer was extracted with DCM twice and the
combined organic extracts were washed with brine, dried (MgS04) and concentrated. The
residue was purified by column chromatography (20-70 % EtOAc/Heptane) to provide the
title compound (50 mg).

LCMS purity: 75 %, miz 554/556 [M+H]". *H NMR (300 MHz, CDClg) &: 8.29 (1H, s), 7.91
(1H, br s), 7.80 (2H, d, J=6.6 Hz), 7.54-7.22 (10H, m), 7.19 (1H, 8), 7.11 (iH, s), 6.85-6.79
(2H, m), 5.23 (2H, s), 3.83 (3H, s), 1.80-1.74 (1H, m), 0.85-0.78 (2H, m), 0.73-0.65 (2H, m).

Stage 3: 4-[4-(4-Benzoylamino-phenoxy)-3-cyclopropyl-6-methoxy-quinolin-7-ol
A mixture of N-[4-(7-benzyloxy-3-cyclopropyl-6-methoxy-quinolin-4-yloxy)-phenyl]-benzamide
(50 mg, 0.097 mmol) in TFA (750 pl) and thicanisole (30 yl) was refluxed for 1 hour, cooled

and concentrated under high vacuum to use crude in the next stage.

Stage 4 4-[4-(4-Benzoylamino-phenoxy)-3-cyclopropyl-6-methoxy-quinolin-7-yloxy}-2-tert-
butoxycarbonylamino-butyric acid cyclopentyl ester

4-[4-(4-Benzoylamino-phenoxy)-3-cyclopropyl-6-methoxy-quinolin-7-ol was dissoived in DMF
(2 ml). KzCOj4 (29 mg, 0.213 mmol) and (S)-4-bromo-2-fert-butoxycarbonylamino-butyric acid



11 Gt n AcO Ol OACOO + EtOH, reflux / O NH OO Stage4d 0O HO 11 O
Dowt herm A Stage 5 180 C Cl CI 0 AcO BnO BnBr, K2CG3, DW HO PCCI 3, CHCl,
ON Stage 7 0 N Stage 6 ~Ol Fi HOO Stage 8 HI / DWr, 145C ~ H\ NI /
NI / pl/ opl/ o BnOE Pd( ycohexono HO OH, z, reflex flex O/ N Stage
9 0 NBocHN Br OO Stage 10 \ DV, KRCAB \ / O/ OOI\ NI/ OI\ NI/
H2N O i BocHN ~ O 78

cyclopentyl ester (37 mg, 0.107 mmol) were added and the mixture heated at 40 °C, under
nitrogen, for 72 hours. The reaction was partitioned between EtOAc/H,O. The organic layer
was washed with H.O, brine, dried (MgSO.) and the residue purified by column
chromatography (30-100 % EtOAc/Heptane) to provide the title compound (23 mg).

LC/MS m/z 696 [M-+H]".

Stage 5: 2-Amino-4-[4-(4-benzoylamino-phenoxy)-3-cyclopropyl-6-methoxy-quinolin-7-yloxy}-
butyric acid cyclopentyl ester.

To a slury of 4-j4-(4-benzoylamino-phenoxy)-3-cyclopropyl-6-methoxy-quinolin-7-yloxy}-2-
tert-butoxycarbonylamino-butyric acid cyclopenty! ester (23 mg) in E,O (3 ml) was added 4M
HCl/dioxane (1 ml) and the mixture was stirred for 24 hours. The mixture was concentrated
and purified by prep HPLC to provide the title compound as a brown oil.

LC/MS purity: 98 %, m/z 526 [M+H]". 'H NMR (300 MHz, DMSO-ds} &: 10.31 (1H, br s), 8.69
(1H, s), 8.58 (3H, br s}, 7.95 (2H,d, J=6.6 Hz), 7.77 (2H, d, J=9.3 Hz), 7.67 (1H, s), 7.02 (2H,
d, J=0.3 Hz), 5.19 {1H, t, J=5.7 Hz), 4.35 (2H, {, J=5.6 Hz), 4.20- 4.10 (1H, m), 3.82 (3H, s),
2.45- 2,30 (2H, m), 1.83- 1.75 (3H, m), 1.62-1.45 (6H, m), 0.92- 0.88 (4H, m).

Example 35 (S)-2-Amino-4-[4-(4-benzoylamino-phenoxy)-7-methoxy-quinolin-6-yloxyl-
butyric acid cyclopentyl ester

LC/MS: miz 556 [M+H]". "H NMR (300 MHz, CD,OD) §: 8.45 (1H, d, J=5.6 Hz), 7.98 (2H, d,
J=8.7 Hz), 7.88 (2H, d, J=9.0 Hz), 7.67 (1H, s), 7.65-7.52 (4H, m), 7.38 (1H, s), 7.26 (2H, d,
J=9.0 Hz), 5.24-4.94 (1H, m), 4.32 (2H, t, J=6.0 Hz), 4.04 (3H, s), 3.74 (1H, dd, J=7.1, 5.6
Hz), 2.39-2.15 (2H, m), 1.88-1.31(8H, m).

The preparation of Example 35 (a regioisomer of Example 2) is detailed in Scheme 16 below.



IOONTFAIDCM IO O ,0/ N Stage 11 Schenme 16 Stage 1-Acetic acid
4-nitro-2-nmethoxy-phenyl ester AcO O NO2 80 To a solution of

2- met hoxy-4-ni tro-phenol (9.96 g, 58.9 Mol ) and pyridine (5.24 nl, 64.8
mol, 1.1 eq) in DCM (50 mM) at 0 C was added acetic anhydride (6.11 ml,
64.8 mmol, 1.1 eq) over 15 minutes. The reaction mxture was allowed to
warn to roomtenperature and stirred for 4 hours and washed with water (50
m ). The aqueous | ayer was separated/and extracted with DCM (3x50 m ). The
conbi ned organic extracts were washed with water (50 m), 2N HC (50 m),
2N NaOH (50 m ) ,,brine (50 m), dri MySO4 oncgptrated under
reduced pr essur e Mo Npr ovA%PePYidPgM A%oegglig(gc—g—»p i | ow solid
(12.22 g, 98 % yoerdyno, ' H $eR (300 v ~@RC 359982 7. 929 2d m, 7.21
(1H, d, J=8.7 Hz), 3. 95 (3H, s), 2.37 (3H, s). StEage 2- Acetic acid

4- am no- 2- net hoxy- phenyl ester AcO- O NHZ To %Sl ution of acetic acid

4- am no- 2- met hoxy- phe Cer &12 22 @c57. & 9 in ethanol (100 ml)
was added Pd/ C (425 nyg)o t 8P R cTisgarant isRgsM Xt upgonvas stirred at room
tenperature under an at fmosphere of hydrogen fort 17 hours.. The reaction

m xture was filtered through a padoaf Celite. This was washed W th

met hanol and the conbidied filtrae re concenttat ed er reduced
pressure to afford the |® e co d asorgrefthi ck y 10.16 g, 98 %
yield). LOUM: miz 180 TNrH*. ' H ( 30%BagdiHz (1H d, J=8.1
Hz), 6.32 (1H, d, J=2.4 Hz), 6.24 (1 H, dd, J=2.4, 8. 82(3H s),
3.71 (2H, br s), 2.29 (3H, s). Stage 3- Dowtherm A | gtage 5
5- Et hoxynet hyl ene- 2, 2- di net hyl -[ 1, 3] di oxane- 4, 6- di H4&
al al q
Bnom BrBr, K,CO5, DMF Hom POCI,, CHCl, Acom
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Scheme 16

Stage 1- Acetic acid 4-nitro-2-methoxy-phenyl ester



Ot Ol O OxO A mxture of cyclo-isopropylidene nalonate (21.6 g, 150
nmmol ) and triethylorthoformate (75 m, 450 mmol, 3.0 eq) was stirred at 80
C for 3 hours and concentrated under reduced 81 pressure to afford the
title conpound as a brown oil, which solidified on standing (30.01 g, 100
%yield). "HNW (300 Mz, CDCI3), 5: 8.24 (1H, s), 4.51°(2H, q, J=7.2 Hz),
1.73 (6H, s), 1.53 (3H, t, J=7.2 Hz). Stage 4- Acetic acid

4-1 (2, 2-di net hyl - 4, 6-di oxo-11, 3] di oxeth-5-yl i denenet hyl ) - am no] - 2-

nmet hoxy- phenyl ester O AcO ONO O A m xt ure of acetic aci d

4- am no- 2- net hoxy- phenyl ester (12.22 g, 93 mmol) and '

et hoxy it hysolitien Of 2methesy-fynitor aheBPldGQe%meﬁB@ sl e r{m@nee‘»’) & M3F4%ol , 1.0

eq) in :%BPFM'eq) MQ‘s() miBt & & wa¥ 8edddodcefic &waﬁde @ha nﬁie@438 ol Kt Ur e vas
cool ed t solid was c¢ollected

b
A . I L o
title careaysds Asurd alé Wa@l\(édswith dratet (5BB)OThe 8qoys tyel) wad GipdBatednand 358

LZN;*N""]B' adtf& 3%8%30? P850 mi), li‘he'“%&%gg ﬁl'\ggﬁlc e%t@wﬁ& %asé.égﬁg(\@ér (gzg' J=14.1
3.90 (3, Zl\) HCI 50 340), RaQs) (501nlYSrine K50 1), drise ﬁ\g@S@Q,A@@pqlr@e@t@t@I uder |
7- met hopoha &R Qisdreds Flolid iRtk icBRbbilidCie pafiSydhbw sQiid A£.82 §, 98 % yield).

"H NMR (300 MHz, CDCls) 8: 7.92-86 (2H, m), 7.21 {1H, d, J=8.7 Hz), 3.95 (3H, s), 2.37 (3H,
s).

Stage 2- Acetic acid 4-amino-2-methoxy-phenyl ester

To a solution of acetic acid 4-amino-2-methoxy-phenyl ester (12.22 g, 57.9 mmol) in ethanol
(100 ml) was added Pd/C (425 mg) and the reaction mixture was stirred at room temperature
under an atmosphere of hydrogen for 17 hours. The reaction mixture was filtered through a
pad of Celite. This was washed with methanol and the combined filtrates were concentrated
under reduced pressure to afford the title compound as a thick yellow oil (10.16 g, 98 %
yield).

LC/MS: m/z 182 [M+H]". '"H NMR (300 MHz, CDCl,) &: 6.81 (1H, d, J=8.1 Hz), 6.32 (1H, 4,
J=2.4 Hz), 6.24 (1H, dd, J=2.4, 8.1 Hz), 3.82 (3H, s), 3.71 (2H, br s), 2.29 (3H, s8).

Stage 3- 5-Ethoxymethylene-2,2-dimethyl-[1,3]dioxane-4,6-dione

OFEt
OYKVO
0.0

A mixture of cyclo-isopropylidene malonate (21.6 g, 150 mmol} and triethylorthoformate (75
ml, 450 mmol, 3.0 eq) was stirred at 80 °C for 3 hours and concentrated under reduced



H A mxture of acetic acid

4-[(2, 2-di met hyl - 4, 6-di oxo-[ 1, 3] di oxan-5-yl i denenet hyl ) -am no] - 2-

nmet hoxy- phenyl ester (17.63 g, 52.6 mmol), diphenyl ether (220 g) and

bi phenyl (78 g) was heated to 190 C for one hour. The reaction m xture was
allowed to cool to 60 C and poured in heptane (500 m). A precipitate was
collected by filtration, washed with heptane and diethyl ether and dried
under reduced pressure to |leave a yélLlow solid. Purification by colum

chr omat f ifidiEort sthhding BOEILGD as a
pal e bP%gé‘ﬁgé‘yF‘#"gd%‘% gf%%ggﬂfé A of bRk bishe g[:MJrH] I R
(300 MH0 %Diest)- d6) 5:11. 65 (1 H, br s) 7.86 (1H, d, J=7.4 Hz), 7.68 (1H
s), ﬁ? 30§)MH250%@|3 Jsl‘bzd,(ﬂ-ﬂ s? 4451-1@2)4. q3J=8'72 KBH1.73X6H,2) 205 @M, t,5) . St age
6- 4- Chl oro- 7- met hoxy- qU|no i n-6- o0l O N To a solution of acetic acid
7- nethéi@zﬂszo 1, 4- di hydr o- qui nol i n- 6 yI ester (8.34 g, 36 mmol) in

chl or of orm (150 n1) was sl owy added PQOCI 3 (17 m, 179 mmol, 5 eq). The

reacti m xt e was refI ) .reduced
Rt e 5] U LRl PO BB SEBRRh LR RS2
adj ust egttory-fhemyt éstarol i d NaO—l A sol i d was coI | ected by filtration, washed

with water, a small anount of ethanol and diethyl ether and subsequently
dri ed under reduced pressure to afford the titIe conpound as a yellow solid
(5.47 g, 73 %yield). LC MSpaH12z 210 [ MgH. ' H NMR (300 MHz, DMSO-d6) b5:
10.22 (1 H, br s), 8.54 (1 H, 4.7 7.49 (1 H d, J=4.7 Hz), 7.43
(1 H s), 7.410 (1 H, s), 3‘9?@:\ .

ge’7-
6- Benzyl oxy-4-chl oro- 7- nethoxy qui nol i

BhnOIl L ON

A mixture of acetic acid 4-amino-2-methoxy-phenyl ester (12.22 g, 93 mmol) and 5-
ethoxymethylene-2, 2-dimethyl-[1,3]dioxane-4,6-dione (18.65 g, 93 mmol, 1.0 eq) in ethanol
(200 ml) was refluxed for 2 hours. The reaction mixture was cooled fo 0 °C and a solid was
collected by filiration. This was washed with ethanol and heptane and dried under reduced
pressure to afford the titie compound as a yeliow solid (17.63 g, 78 % yield).

L C/MS: m/z 358 [M+Na]' and 693 [2M+Na]". "H NMR (300 MHz, CDCl3), &: 11.28 (1H, d,
J=14.1 Hz), 8.61 (1H, d, J=14.1 Hz), 7.11 (1H, d, J=8.4 Hz), 6.87-6.82 (2H, m}, 3.90 (3H, s),
2.34 (3H, s), 1.78 (6H, S).

Stage 5- Acetic acid 7-methoxy-4-oxo-1 ,4-dihydro-quinolin-6-yt ester
O
|
~o N
H

A mixture of acetic acid 4-[(2,2-dimethyl-4,6-dioxo-{1 ,3]dioxan-5-ylidenemethyl)-amino]-2-
methoxy-phenyi ester (17.63 g, 52.6 mmol), diphenyl ether (220 g) and biphenyl (78 g) was
heated to 190 °C for one hour. The reaction mixture was allowed to cool to 60 °C and poured
in heptane (500 ml). A precipitate was collected by filtration, washed with heptane and diethyl
ether and dried under reduced pressure to leave a yellow solid. Purification by column
chromatography (5-10 % methanol in DCM) afforded the title compound as a pale brown
solid (8.34 g, 68 % yield).



To a solution of 4-chloro-7-nmethoxy-quinolin-6-ol (5.47 g, 26.1 nmol) and
benzyl bromde (3.4 m, 28.8 mol, 1.1 eq) in DMV (50 mM) was added

pot assi um carbonate (7.23 g, 52.3 mol, 2.0 eq). The reaction m xture was
stirred at roomtenperature for 18 hours and poured in water (300 m). The
aqueous solution was extracted with ethyl acetate (3x300 m ). The conbined
organi c extracts were washed with water (2x300 m), brine (300 m), dried
(MySO- 4) and concentrated under red®ed pressure to | eave a brown solid.

Purificatj.an 1 60-80,9 ' fforded
the 1 tReMBomRATQVAET » BB BRT AR SNSPR 71 By it Byl oSt A0S\ T,
300 [ MHHE):, 7.68 MHNER7 (3BAOHM)Z5.9NBO 5y 45448, BE7 (3ths), 8294344 s Hz), 7.62-7.34
(8H, m, 5.32 (2H, s), 3.97 (3H, s). 83 Stage 8-

N-[ 4- (6- Benzyl oxy- 7- met hoxy- qui nol i n- 4-yl oxy) - phenyl ] - benzamde H ~ N1 -~
0 | / CPeeH- 4LNoR-frinethexedgrolg=tlnzy| oxy- 4- chl or o- 7- net hoxy- qui nol i ne
(1.00 g, 3.3 nmmol) and N-(4-hydroxy- phenyl)-benzam de (2.13 g, 10,0 mol,
3.0 eq) in DWW (2 M) was stirred at 14%IC under an atnosphere of nitrogen
for 7 hours. The reaction m xture was aljffowed to cool to room tenperature,
diluted with water (150 m) and &R with ethyl acetate (3x150 m).
The conbined organic extracts wer h with brine (100 m), dried
(MySO4) and concentrated under r@duced ™Mressure to | eave a brown oil.
Purification by colum chromat ography (100 % Et OAc) afforded the title
conmpound as a beige solid (1.10 g, 69 % vyield). LCONMS mz 477 [g/%"l—l] +.

St age 970 I¢- fefution- ¢lyaralig yaci mwﬁcﬂa«pﬁm%wm@www—w@sn BBtz i de H f
[

mmol) in chloroform (150 mi) was slowly added POCI; (17 ml, 179 mmo), 5 eq). The reaction
mixture was refluxed for 6 hours and concentrated under reduced pressure. The residue was
taken up in water (200 ml) and the pH was adjusted fo 6 with solid NaOH. A solid was
collected by filtration, washed with water, a small amount of ethanol and diethyl ether and
subsequently dried under reduced pressure to afford the title compound as a yellow solid
(5.47 g, 73 % yield).

LC/MS: miz 210 [M+HT". "TH NMR (300 MHz, DMSO-dg) 5: 10.22 (1H, br s), 8.54 (1H, d, J=4.7
Hz), 7.49 (1H, d, J=4.7 Hz), 7.43 (1H, s), 7.410 (1H, s), 3.97 (3H, s).

Stage7- 6-Benzyloxy-4-chloro-7-methoxy-quinoline

To a solution of 4-chloro-7-methoxy-quinolin-6-ol (5.47 g, 26.1 mmol) and benzyl bromide
(3.4 ml, 28.8 mmol, 1.1 eq) in DMF (50 ml) was added potassium carbonate (7.23 g, 52.3
mmo!, 2.0 eq). The reaction mixture was stirred at room temperature for 18 hours and poured
in water (300 mi). The aqueous solution was exfracted with ethyl acetate (3x300 ml). The
combined organic extracts were washed with water (2x300 ml), brine (300 ml), dried (MgSO-
4) and concentrated under reduced pressure to leave a brown solid. Purification by column '
chromatography (60-80 % EtOAc in heptane) afforded the title compound as a pale yellow
solid (4.60 g, 59 % yield).

LC/MS: m/z 300 [M+H]". "H NMR (300 MHz, DMSO-ds) 8: 8.62 (1H, d, J=4.8 Hz), 7.62-7.34
(8H, m), 5.32 (2H, s), 3.97 (3H, s).



Ol o HOON To a solution of

N-[ 4- (6- benzyl oxy- 7- met hoxy- qui nol i n- 4-yl oxy) - phenyl | - benzam de (1.20 g,
2.52 mmol) in cycl ohexene/ethanol (1:4, 25 m) was added Pd(OH)2/C and t he
reaction mxture was refluxed under an atnosphere of nitrogen for 7 hours.
The reaction mxture was filtered through a pad of Celite, which was
washed with ethyl acetate (150 m). The conbined filtrates were
concentrated under reduced pressure8o provide the title conpound as a
yellow solid (880 ng, 90 %yield). LM mz 387 [MtH'. 84 Stage 10-
(S)-4-[4-(4-Benzoyl am no- phenoxy) - 7- met hoxy- qui nol i n- 6-yl oxy] -2-tert-

but oxy Sladedh ZW-ArE-Bertyinxy7inethetveuinpin-dyioxysaheadlkenzamidy’ /  0° 0 BocHM O 1 \
\' 0OO0OON b To a solution of
(S)-4-[4-(4-benzoyl am no- phenoxy) - 7- met hoxy- qui nol i n- 6-yl oxy] -2-tert-

but oxycar bonyl am no-butyric acid cycl opentyl ter (300 ng, 0.78 mmol ) and

(S)-4-bronp-2- tert-butoxycarbonyl am.no-gut acid cycl opentyl ester (300
ng, 0.85 nmmol, 1.1 eq) in DM (3 m s |[added pot assi um carbonate (129
ng, 0.93 nmol, 1.2 eq). The reacti xtite was stirred at 40 C for 17

hours and dil uted withwag(?(zo ). Asolid was collected by filtration
and taken up in ethyl acefa ). This solution was washed with water
(2x25 mnm), brine (25 rﬂ),\(g SH), filtered and concentrated under
reduced pressure to | eave thick® yellow oil. Purification by colum
chromat ography (ethyl acetate) afforded the title conpound as a col ourl ess

oil ( Z%m%dre 213 6-(I;/Oe|¥ziyl%!qg)3-'chioro-7—methoxy—quinoline (1.00 g, 3.3 mmol) and N-{4-hydroxy-
phenyl)-benzamide (2.13 g, 10,0 mmol, 3.0 eq) in DMF (2 ml) was stirred at 145 °C under an
atmosphere of nitrogen for 7 hours. The reaction mixture was allowed fo cool to room
temperature, diluted with water (150 ml) and extracted with ethyl acetate (3x150 mi). The
combined organic extracts were washed with brine (100 ml), dried (MgSQ,) and
concentrated under reduced pressure to leave a brown oil. Purification by column
chromatography (100 % EtOAc) afforded the title compound as a beige solid (1.10 g, 69 %
yield).
LCIMS: m/z 477 [M+H]".

Siage 9- N-[4-(6-Hydroxy-7-methoxy-quinolin-4-yloxy)-phenyl]-benzamide

To a solution of N-[4-(6-benzyloxy-7-methoxy-quinofin-4-yloxy)-phenyl]-benzamide (1.20 g,
2.52 mmol) in cyclohexene/ethanol (1:4, 26 ml) was added Pd(OH),/C and the reaction
mixture was refiuxed under an atmosphere of nitrogen for 7 hours. The reaction mixture was
filtered through a pad of Celite, which was washed with ethyl acetate (150 ml). The combined
filtrates were concentrated under reduced pressure to provide the title compound as a yellow
solid (880 mg, 90 % vield).

LC/MS: m/z 387 [M+H]".



LCMS: nlz 656 [MFH] "."'H NVR (300 MHz, CDCI3) S: 8.74 (1H, s), 8.45 (1 H,
d, J=5.2 Hz), 7.92 (2H, d, J=6.9 Hz), 7.78 (2H, d, J=9.0 Hz), 7.54-7.28
(5H, m, 7.14 (2H, d, J=9.0 Hz), 6.44 (1H, d, J=5.2 Hz), 6.18 (1H, d,
J=8.7 Hz), 5.17 (1H, br s), 4.55-4.48 (1 H m, 4.35-4.29 (1 H m,
4.19-4.08 (1H, m, 4.01 (3H, s), 2.42-2.36 (2H, nm< 1.80-1.26 (17H, m.
Stage 11- '

(S) - 2- Ami no- 4- [ 4- (4- benzoyl ani no- pheffbxy) - 7- met hoxy- qui nol i n- 6-yl oxy] - but yr
ic acid cyclopentyl ester H NI / 0 OZNO O O O N85 A solution of
(S)-4-[4-(4-benzoyl am no-Fhenoxy) - 7- met hoxy- %ui nol i n- 6-yl ony%&Z-tert-

but oxyc#e@ny| ali-no- bi®yHdcddRengoviareinespeanoyy)-/g8eapy puwing-Viayhidterol ) in
TFAI DO, gohiyarboryfaniiho-biiie deld dytioferajl eb@pm tenperature for 1 hour. The
reaction mxture was concentrated under reduced pressure and the residue
taken up in DCM (20 m ). This solution was washed wth saturated NaHCO3 (2
x 20 M), brine (20 M), dried (MgSOX) and conce ated under reduced
pressure to leave a thick yellow oil. Purifigati by col utm chr omat ogr aphy
(5 % nmethanol in DCM afforded the titl as a white solid (161
ng, 71 %yield). LCOMS mz 556 [ MtH] ' . ©300 MHz, CD3C0D) 8: 8.45 (1H,
d, J=5.6 Hz), 7.98 (2H, d, J=8.7 Hz),97.88 (2H d, J=9.0 Hz), 7.67 (1H,
s), 7.65-7.52 (4H, m Begt , 226 (2H, d, J=9.0 Hz), 5.24-4.94
(1H m, 4.32 (2H t, J=6.Q Hz), (3H, s), 3.74 (1H, dd, J=7.1, 5.6
Hz), 2.39-2.15 (2H, n), D'881.81(8H W). Exanple 36:

(S)-2-Am no-4-[4-(4-benzeyl am no- phenoxy) - 7- met hoxy- qui nol i n- 6-yl oxy] -
butyric acid O O HZNnO

To a solution of (8)-4-[4-(4-benzoylamino-phenoxy)-7-methoxy-quinolin-6-yloxy]-2-tert-
butoxycarbonylamino-butyric acid cyclopentyl ester (300 mg, 0.78 mmol) and (S)-4-bromo-2-
tert-butoxycarbonylamino-butyric acid cyclopentyl ester (300 mg, 0.85 mmol, 1.1 eq) in DMF
(3 ml) was added potassium carbonate (129 mg, 0.93 mmol, 1.2 eq). The reaction mixture
was stirred at 40 °C for 17 hours and diluted with water (20 ml). A solid was collected by
filtration and taken up in ethyl acetate (50 ml). This solution was washed with water (2x25
ml), brine (25 ml), dried (MgSQ,), filtered and concentrated under reduced pressure to leave
a thick yellow oil. Purification by column chromatography (ethyl acetate) afforded the titie
compound as a colourless oil (268 mg, 53 % yield).

LC/MS: miz 656 [M+H]". 'H NMR (300 MHz, CDCl;) & 8.74 (1H, s), 8.45 (1H, d, J=5.2 Hz),
7.92 (2H, d, J=6.9 Hz), 7.78 (2H, d, J=9.0 Hz), 7.54-7.28 (5H, m), 7.14 (2H, d, J=9.0 Hz),
6.44 (1H, d, J=5.2 Hz), 6.18 (1H, d, J=8.7 Hz}, 5.17 (1H, br s), 4.55-4.48 (1H, m), 4.354.29
(1H, m), 4.19-4.08 (1H, m), 4.01 (3H, s), 2.42-2.36 (2H, m)< 1.80-1.26 (17H, m).

Stage 11- (8)-2-Amino-4-4-(4-benzoylamino-phenoxy)-7-methoxy-quinolin-8-yloxy]-butyric
acid cyclopentyt ester



HOO-ONLCM: nz 488 [MHH . 'H NVR (300 MHz, CD30D) 5:8.61 (1 H, d,
J=5.8 Hz), 8.00-7.93 (4H, nm), 7.82 (1H, s), 7.63-7.50 (4H, m, 7.34 (2H,
d, J=8.7 Hz), 7.82 (1H, d, J=5.8 Hz), 4.54- 4.45 (2H, m), 4.14 (3H, s),
4.11-4.03 (1H, m, 2.70-2.58 (1H, m, 2.51-2.38 (1H, n). Exanples 37-41
wer e prepared by net hods shown in Scheme 17 below. 86 HzN ON RAN ON R1
O0O~-000'0 O bOI 0O MOHb O-000 H/ H Schene 17 Exanple 37:
(S)-4-[4-(4-Benzoyl am no- phenoxy) - 6 8het hoxy- qui noI i n-7-yl oxy] - 2-

| sobutyl am no-butyric acid cyclopentyl ester J, "NOIN OOOOr O\ HI

[ To (S)-2-Am no-4-[4-(4-benzoyl am h
butyris a(spldtltlrycl@‘per(ﬁi-ﬂ-[‘bé"t@%@éaf"‘géﬁ i %?ﬁg'l")r‘rﬁﬁlﬂn‘g'ﬁ %’gﬁé t7 hglngry]
T ér ‘(’)‘ﬁ&g )@g%ggrlm (I:élrg@?—gu@ﬁc 8cid cMisehiyt & éﬁéf (QBS iR DL ymbkl éhyRDICM (#ed, hanol and

act
t enper 3 evasostirgd i fon t%ﬁ‘t‘ﬁ%éérg B‘Hr EH‘? g HLLBE %gs %n%ﬂﬁga’?d mmol ) was
then aggRerainced fressueaaid tha restduieltakfen uptin PCVhEO0 4nlh dbis soltion ‘G@ﬁﬂ"a&f@ﬁper ature,

at 1 or oy SPE (OB AR o i, ik st S BESREF S PARaTC
reduced pressure to leave a thick yellow oil. Purification by column chromatogr (g %
methanol in DCM) afforded the title compound as a white solid (161 mg, 71 % yield).
LC/MS: m/z 556 [M+H]". "H NMR (300 MHz, CD,0D) 8: 8.45 (1H, d, J=5.6 Hz), 7.98 (2H, d,
J=8.7 Hz), 7.88 (2H, d, J=9.0 Hz), 7.67 (1H, §), 7.65-7.52 (4H, m), 7.38 (1H, 8), 7.26 (2H, d,
J=9.0 Hz), 5.24-4.94 (1H, m), 4.32 (2H, t, J=6.0 Hz), 4.04 (3H, s), 3.74 (1H, dd, J=7.1, 5.6
Hz), 2.39-2.15 (2H, m}, 1.88-1.31(8H, m).

Example 36: (S)-2—Amino—4-[4-(4-benzoylamino—phenoxy)»?—methoxy—quinolin—6-y|oxy]~

butyric acid

HO” S0 Yo N7

LC/MS: miz 488 [M+H]". 'H NMR (300 MHz, CD;OD) &: 8.61 (1H, d, J=5.8 Hz), 8.00-7.93
(4H, m), 7.82 (1H, s), 7.63-7.50 (4H, m), 7.34 (2H, d, J=8.7 Hz), 7.82 (1H, d, J=5.8 Hz), 4.54-
4.45 (2H, m), 4.14 (3H, s), 4.11-4.03 (1H, m), 2.70-2.58 (1H, m), 2.51-2.38 (1H, m).

Examples 37-41 were prepared by methods shown in Scheme 17 below.



LC/MS: mz 612 [MrH'.'H NVR (300 Mz, CD3CD) 8: 8.72 (lH, d, J=6.7 Hz),
8.04-7.95 (4H m), 7.92 (1 H s), 7.71-7.51 (4H, m), 7.41 (2H, d, J=6.6
Hz), 6.99 (1 H, d, J=6.7 Hz), 5.44-5.35 (1H, m, 4. 53 (2H t, J=5.3 Hz),
4.36 (1H, t, J=6.2 Hz), 4.13 (3H, s), 3.15-3.06 (1H, m), 3.05-2.95 (1H,

m, 2.68 (2H, s), 2.21-1.56 (9H, m), 1.12 (6H, dd, J=4.4, 6.6 Hz). Exanple
38:

(S)-4-[4-(4-Benzoyl am no- phenoxy) - 6- B&t hoxy- qui nol i n-7-yl oxy] - 2- et hyl ani no-
butyric acid cyclopentyl ester 87 -,~NGtEC? b OL O/ H LOMs: nlz 584

[MH—I] H:N , CD30D) 8: 81_,71'?(\1’” ;0 Bs6 Hz), 7.99 (4H, dd,
1, 2J(1 H s), 7.%g"(41-1, 1{2,\7 H dd, J=2.4, 7.2
: d, 1=6.6 Hz), 5.38 (1H, 24.%0 (24, t, J=5.4 Hz), 4.36
(1H, 69Hz) .( L S), el (2KM), 265@ , 1.92 (2H, m,
1761 (6H, m, 1.%3 , J=6.9 Hz)~  Exanpl e 39:
(S)-4-[4-(4-Benzoyl am no-‘bh y) - 6- net hoxy- qui nol i n- 7-yl 6’xy]
cycl ohexyl am no-butyric acid cyclopentyl ester H NN\O~ N ~O'0OO1I / OI
OHIi/ LOMS mz 638 [MtH'.'H Nw#em¢B800 MHz, CD3CD) 6: 8.72 (1 H d, J=6.8
Hz), 8.02-7.98 (4H, m, 7.93 (1 H, s), 7.67 (1 H s), 7.66-7.53 (3H m,
7.42 (2H, m, 6.99 (1 H d, J=6.8 Hz), 5.38 (1 H nm, 4.49 (3H mM, 4.14
(31-1, E)am}ﬁe?? (8X-4-[4(4-BynzogladBiofphenoxy) G-reiRey-gairplinng-ylow}205- 1. 46 ( 16H,

m. Exa -butyric acid cyclopentyl gst
(S)-4-] Lﬁyl ]H%o?/yg%%ocygho Felrc'»\((yseé met hoxy- qui nol.i n-7-yl oxy] - 2-

benzyl am no- butyric acild qlsqycl opentyl est er

R

O
N
HJ®

To (S)-2-Amino-4-[4-(4-benzoytamino-phenoxy)-6-methoxy-quinolin-7-yloxy}-

butyric acid cyclopentyl ester (37 mg, 0.066 mmol) in anhydrous methanol (1 ml} were added
100 pL of a 1 M solution of isobutyraldehyde in methanol and 1 drop of acetic acid. The
reaction mixture was stirred at room temperature for 3 hours. Sodium cyancborohydride
(10.3 mg, 0.165 mmol) was then added and the reaction was left stirring 4 hours at room
temperature, prior to concentration under vacuum. Purification by preparative HPLG afforded
the titie compound as a di-TFA salt (40 mg, 72 % yield).

LC/MS: miz 612 [M+H]". "H NMR (300 MHz, CD,0D) 5: 8.72 (1H, d, J=6.7 Hz), 8.04-7.95
{(4H, m), 7.92 (1H, s), 7.71-7.51 (4H, m), 7.41 (2H, d, J=6.6 Hz), 6.99 (1H, d, J=6.7 Hz),
5.44-5.35 (1H, m), 4.53 (2H, t, J=5.3 Hz), 4.36 (1H, {, J=6.2 Hz), 4.13 (3H, s), 3.15-3.06 (1H,
m), 3.05-2.95 (1H, m), 2.68 (2H, s), 2.21-1.56 {SH, m), 1.12 (6H, dd, J=4.4, 6.6 Hz).

Example 38: (S)-4-[4-(4-Benzoylamino-phenoxy)-6-methoxy-quinolin-7-yloxy}-2-ethylamino-
butyric acid cyclopentyl ester



88 HNO/ N OOO\ OaNH 0 1-0 LC/MS purity: 94 % mz 646 [MtH'.'H
NVR (300 MHz, CD30D), 8: 8.43 (1H, d, J=7.1 Hz), 7.97 (2H, m, 7.87 (2H,
d, J=9.0 Hz), 7.55 (4H m, 7.35-7.22 (84 m, 6.58 (1 H d, J=7.1 Hz),
5,23 (1 H m, 4.30 (2H, m, 3.89 (3H, s), 3.84 (1 H m, 3.72-3.57 (2H,
m, 2.33-2.20 (2H, m, 1.84 (2H, m, 1.68 (6H n). Exanple 41:
(S)-4-[4-(4-Benzoyl am no- phenoxy) - 6- net hoxy- qui nol i n- 7-yl oxy] - 2-

di et hyl am no-butyric acid cyclopenty87ester KOMNM OCo OO0, 0 H To
(S)-2-Am no-4-[4-(4- benzq){l am no- phenoxy) - 6- met hoxy- qui nol i n- 7-yl oxy]

butyric acid cycl openty] s 0374y, NQ. 066 nmmol) in anhydrous met hanol (1
m) were added acetal dehyde (4.1 0. 073 nmmol ) and 1 drop of acetic
acid. The reaction m xtur S8 ed~at roomtenperature for 3 hours.

Sodi um cyanobor ohydride ({10.3 ng, 0.165 mwl) was then added and the
reaction was left stirri over ni ght at\& rrperature prior to
concentration under vacuum Purification =xed on a prepacked

Si -columm followed by preparative HPLC, to FH‘OV the title conpound as a
di-TFA salt (10 ng, 18 %yield) LC Ms purity: 89 mz 612 [ M+H] ". " H NWR
(300 MHz, CD30OD) 8: 8.71 (1H, d, J = 6.8 Hz), 7.99 (4H, dd, J = 1.8 Hz, J

= 6.9 H), 7.91 (1 H s), 7.61 (4H m, 7.40 $2H, d J =9 Hz), 6.99 89 (1
H d, JLGMS: 8VaE84 IVEHEO'H NMR (8§0 MhizgdD O 3: &y 1 (Ui, 90J £ 81§ Hay 7.9%(4th (3H, s),

- 3.55 (2, j93 1, B2 B9), 7.92 (1H, 5), 7.61 (4H, m), 7.40 (2H, dd, J=2.4, 7.2 Hz), 6.99 (1H, d, J=6.6

Hz), 5.38 (1H, m), 4.50 (2H, t, J=5.4 Hz), 4.36 (1H, t, J=6.9 Hz), 4.14 (3H, ), 3.27 (2H, m),

2.65 (2H, m), 1.92 (2H, m), 1.76-1.67 (8H, m), 1.43 (3H, t, J=6.9 Hz).

Example 39: {S)-4-[4-(4-Benzoylamino-phenoxy)-6-methoxy-quinolin-7-yloxy}-2-
cyclohexylaminc-butyric acid cyclopentyl ester

LC/MS: m/z 638 [M+HJ". 'H NMR (300 MHz, CD,0D) &: 8.72 (1H, d, J=6.8 Hz), 8.02-7.98
(4H, m), 7.93 (1H, s), 7.67 (1H, s), 7.66-7.53 (3H, m), 7.42 (2H, m), 6.99 (1H, d, J=6.8 Hz),
5.38 (1H, m), 4.49 (3H, m), 4.14 (3H, s), 3.27 (11H, m), 2.66 (2H, m), 2.20 (2H, m), 12.05-
1.46 (16H, m).

Example 40: (S)-4-[4-(4-Benzoylamino-phenoxy)-6-methoxy-quinolin-7-yloxy]-2-
benzylamino-butyric acid cyclopentyl ester



(2H, m, 2.65 (2H, m, 1.95 (2H, m, 1.82-1.69 (6H m, 1.49 (6H t, J =
6.9 Hz). Exanples 42-45 were prepared by the nmethod shown in Schenme 18
below H2NcO | NRyC RUNOf N OO-~O'l 1O O~Oi OO0 a OO0 DCM
Et~-N O/ H/ H1 Scheme 18 Exanple 42:

(S)-2-Acetyl am no- 4-[ 4- (4- benzoyl am no- phenoxy) - 6- met hoxy- qui nol i n- 7-yl oxy]
- butyric acid cyclopentyl ester H \ /NON- IQ O OOI / ¢ci Ol H To
(S) - 2- Ami no- 4- [ 4- (4- benzoyl ami no- phe¥foxy) - 6- net hoxy- qui nol i n- 7- yl oxy]
butyric acid cyclopenty] ester (120 ng, 0.216 mmmol) in DCM (2 m) were
added acetyl chlorid 5L, 0.216 nmmol) and triethylamne (33 pL, 0.238
nmmol) at 0 C. The rea m xture was stirred at O Cfor 30 mn. then at

roomtenperature for 1 hout. The crude . m xture was concentrated under
vacuum and purified by prE M provide the title conpound as a
el d).

nmono- TFA salt (67 ng, 52 % S.purity: 97 % mz 598 [M+H +. 1H
NVR (300 MHz, CD30D) S: 8.88 @1 I‘P d, J¥6.8 Hz), 8.02-7.94 (4H m, 7.87
(1 H s), 7.67-7.50 (4H, 7.44-7.36 P24 7, 6.96 (1H, d, J=6.6 Hz),

5.28-5.19 (1 H m, 4.66 H, dd, J=5.4, @ Hz), 4.47-4.30 (2H, m, 4.12

(3H, s), 2.57-2.43 (1 H m, 2.39-2.25 (1 H H 2.02 (3H s), 1.94-1.81
(2H, m, 1.80-1.57 (6H, m. 90 Exanple 43: 4
(S)-2-Acetyl am no-4-[ 4-(4-benzoyl am no- phenoxy) - t hoxy- qui nol i n- 7-yl oxy]

LC/MS purity: 94 %, miz 646 [M+H]". "H NMR (300 MHz, CD;0D), &: 8.43 (1H, d, J=7.1 Hz),
7.97 (2H, m), 7.87 (2H, d, J=9.0 Hz), 7.55 (4H, m}, 7.35-7.22 (8H, m), 6.58 (1H, d, J=7.1 Hz),
5.23 (1H, m), 4.30 (2H, m), 3.89 (3H, s), 3.84 (1H, m), 3.72-3.57 (2H, m), 2.33-2.20 (2H, m),
1.84 (2H, m), 1.68 (6H, m).

Example 41: (8)-4-[4-(4-Benzoylamino-phenoxy)-6-methoxy-quinolin-7-yloxy]-2-
diethylamino-butyric acid cyclopentyl ester

_
RGse
o L

O
NJ'©
H

To (S)-2-Amino-4-[4-(4-benzoylamino-phenoxy)-6-methoxy-quinolin-7-yloxy}-

butyric acid cyclopentyl ester (37 mg, 0.066 mmol) in anhydrous methanol (1 ml) were added
acetaldehyde (4.1 pL., 0.073 mmol) and 1 drop of acetic acid. The reaction mixture was
stirred at room temperature for 3 hours. Sodium cyanoborohydride (10.3 mg, 0.165 mmol)
was then added and the reaction was left stirring overnight at room temperature, prior to
concentration under vacuum. Purification was achieved on a prepacked Si-column followed
by preparative HPLC, to provide the title compound as a di-TFA salt (10 mg, 18 % vield)
LC/MS purity: 89 %, m/z 612 [M+H]". "H NMR (300 MHz, CD30D) §: 8.71 (1H, d, J = 6.8 Hz),
7.99 (4H, dd, J = 1.8 Hz, J = 6.9 Hz), 7.91 (1H, s), 7.61 (4H, m), 7.40 (2H, d, J = 8 Hz), 6.99



butyric acid to HN-O~ N HO'OQ/ / 00 H/ LOM: mz 530 [ M+H|
NMR (300 MHz, CD30D), 8: 8.44 (1H, d, J=5.3 Hz), 8.00-7.97 (2 H m,
7.92-7.84 (2H, n), 7.68-7.65 (1 H m, 7.64-7.51 (3H, n), 7.36 (1 H s)
7.31-7.25 (2H, m, 6.59 (1H, d, J=5.5 Hz), 4.63 (1H, dd, J=4.2,7.8 Hz),
4.36-4.27 (2H, m), 4.04 (3H, s), 2.55-2.42 (1 H m, 2.37-2.25.(1 H m,

2.

(.D

05 (3H, s). Exanple 44:
) 4- [ 4- (4- Benzoyl am no- phenoxy) - 6-8ft hoxy- qui nol i n- 7-yl oxy] - 2- [ (t hi ophene

SR RSN 38 dhli OTTioh 1358 PR 0, 2V

oQ

m, 8. 6@H(h}H2.6502HIJmp 105H2H, my 182-1(68HPHAN), 348.(BHHzy =68 182. (1 H, s), 7.79 (1
H,d,J39Hz)769(1HdJ51 Hz), 7.64 (1 H d, J=7.5 Hz),

7.61- 53(2H_r%749 (1H, s), 7.39 (2H, d, J=9.0 Hz), 7.17 (1 H, dd,
J=3.9, Exemplesyi2-45 vowe prapared by Jasgnetheg shown imScheme 1§jelol 82 (1H, ), 4. 48
(2H, m, 4.07 (3H s), 2.63 (1H mM, 2.49 (1H n), 1.86 (2H, m, 1.75-1.64
(6H, m. Exanpl e 45: y

(S)-4-[4 eyl 81 no- phenoxy) - 6- newR -yl oxy] - 2- [2 (3-

met hoxy- 4l am no] - but )’7‘r7r acrﬁ gcl o}mester

O “CLs . o H k@

Scheme 18

Example 42: (S)-2-Acetylamino-4-[4-(4-benzoylamino-phenoxy)-6-methoxy-quinolin-7-yloxyl-
butyric acid cyclopentyl ester

1L
O Q, T

To (S)-2-Amino-4-[4-(4-benzoylamino-phenoxy)-6-methoxy-quinolin-7-yloxyi-

butyric acid cyclopentyl ester (120 mg, 0.216 mmol) in DCM (2 ml) were added acetyl
chloride (15 pL, 0.216 mmol) and friethylamine (33 pl, 0.238 mmol) at 0 °C. The reaction
mixture was stirred at 0 °C for 30 min. then at room temperature for 1 hour. The crude
mixture was concentrated under vacuum and purified by preparative HPLC to provide the
title compound as a mono-TFA salt (67 mg, 52 % yield).

LC/MS purity: 97 %, m/z 598 [M+H]". "H NMR (300 MHz, GD;0D) &: 8.68 (1H, d, J=6.8 Hz),
8.02-7.94 (4H, m), 7.87 (1iH, s), 7.67-7.50 (4H, m}, 7.44~7.36 (2H, m), 6.96 (1H, d, J=6.6 Hz),
5.28-5.19 (1H, m), 4.66 (1H, dd, J=5.4, 8.4 Hz}, 4.47-4.30 (2H, m), 4.12 (3H, s}, 2.57-2.43
(1H, m), 2.39-2.25 (1H, m), 2.02 (3H, s), 1.94-1.81 (2H, m), 1.80-1.57 (6H, m).



HNnO/ MM OOO\ / OaNH Oa LC/ M purity: 98 % mz705 [MH ' ."H NWR

(300 MHz, CD3OD), 6: 8.67 (1 H n), 8.50 (1H, d, J=7.5 Hz), 7.99 (4H d,
J=7.2 Hz), 7.84 (1H, s), 7.66-7.53 (3H, m), 7.42 (1H, s), 7.39 (2H,

s),

7.13 (1 H t, J=8.1 Hz), 6.97 (1 H, d, J=6.6 Hz), 6.85 (2H, s), 6.68 (1 H,
d, J=7.5 Hz), 5.21 (1H, n) 4.72 (1H, n'), 4.37 (1H, m, 4.27 (1 H m,

4.09 (3H, s), 3.70 (3H,
(2H, m, 1.78-1.61 (6H m. Exanpl

cycl
Sche

,353(9@ 2.54 (1H, m, 2.33 (1H, m,
46- 50 show nodi fication to the
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LC/MS: miz 530 [M+HJ". "H NMR (300 MHz, CD;0D), 8: 8.44 (1H, d, J=5.3 Hz), 8.00-7.97 (2
H, m), 7.92-7.84 (2H, m), 7.68-7.65 (1H, m), 7.64-7.51 (3H, m), 7.36 (1H, 5), 7.31-7.25 (21,
m), 6.59 (1H, d, J=5.5 Hz), 4.63 (1H, dd, J=4.2, 7.8 Hz), 4.36-4.27 (2H, m), 4.04 (3H, 5),
2.55-2.42 (1H, m), 2.37-2.25 (1H, m), 2.05 (3H, 5).

Example 44 (S)-4—[4-(4—Benzoy!amino—phenoxy)-G-methoxy-quinolin-7—yloxy]—2—[(thiophene—

2-carbonyl)-amino]-butyric acid cyclopentyl ester

LCIMS purity: 95 %, miz 666 [M+H]". 'H NMR (300 MHz, CDOD) &: 8.72 (1H, m), 8.66 (1H,
d, J=6.6 Hz), 7.97 (4H, d, J=6.9 Hz), 7.84 (1H, §), 7.79 (1H, d, J=3.9 Hz), 7.69 (1H, d, J=5.1

Hz), 7.64 (1H, d, J=7.5 Hz), 7.61-7.53 (2H, m), 7.49 (1H, s), 7.39 (2H, d, J=9.0 Hz), 7.17 (1H,

dd. J=3.9, 4.8 Hz), 6.95 (1H, d, J=6.6 Hz), 5.25 (1H, m), 4.82 (1H, m), 4.48 (2H, m), 4.07
(3H, 5), 2.63 (1H, m), 2.49 (1H, m), 1.86 (2H, m), 1.75-1.84 (6H, m).

Example 45: (S)-4-[4-(4-Benzoylamino—phenoxy)—ﬁ—methoxy—quinolin—?-yloxy]~2—[2—(3—
methoxy-phenyl)-acetylamino}-butyric acid cyclopenty! ester



O Schene 19 Exanpl e 46:

(S)-2-Am no-4-[4-(4-benzoyl am no- phenoxy) - 6- met hoxy- qui nol i n-7-y] oxy] -
butyric acid 3-methyl-cycl opentyl ester of /ON NHZ O\ / 00 N LCM
purity: 93 %, mz 570 [MtH'. tH NWR (300 MHz, CD300), 5: 10.35 (1H, s),
8.71 (1H, d, J=6.6 Hz), 7.98 (4H, dd, J=1.3, 8.3 Hz), 7.91 (1 H, s),
7.65-7.49 (5H m, 7.39 (2H, d, J=8.9 Hz), 6.99 (1H, d, J=6.7 Hz),
5.41-5.26 (1H, m), 4.59-4.50 (2H, m 914.39-4.31 (1H, m, 4.13 (3H, s ),
2.65-2.54 (2H, m, 2.40-1.66 (6H m, 1.57-1.10 (3H, M, 1.06-0.90 (4H, m
93 Stage 1-
(S)-4-[4-(4-Benzoyl anj-Re-pk
but oxycar bonyl am no- buty
I / d O/ N1--al
N-[ 4- (7- Hydr oxy- 6- net hoxy-‘quimol i n- 4-yl oxy) - phenyl | - benzani de (82 ng, 0.212
mol, | eq), (S)-4-brono-2itert- but oxycar bonyl am no-butyric acid

3- et hyl - cycl opent yl est er iN(gthe )N85 ng, 0.233 mmol, 1.1 eq) and
K2CO8 (59 ny, 0.424 mmol, 2 e ksolved in anhydrous DVE (6 m)
tion was stirred at 35 C

under an at nosphere of nitr® geﬁ) e

overni ght and the DVF was rewoved under feguced pressure. The residue was
di ssolved in DCM and vvashvvlth wat er d by brine. The organic

| ayer was dried over magnesi um sul phate and eviﬁorat ed under reduced

enoxy) - 6- met hoxy-qui nol i n-7-yl oxy]-2-tert-
acid 3-nmethy cyclopentyl ester O ON OYN O\

pressure. The product was purified by col um o

LC/MS purity: 98 %, miz 705 [M+H]". "H NMR (300 MHz, CD,OD), 8: 8.67 (1H, m), 8.50 (1H,
d, J=7.5 Hz), 7.99 (4H, d, J=7.2 Hz), 7.84 (1H, s), 7.66-7.53 (3H, m), 7.42 (1H, s), 7.39 (2H,
s), 7.13 (1H, t, J=8.1 Hz), 6.97 (1H, d, J=6.8 Hz), 6.85 (2H, s), 6.88 (1H, d, J=7.5 Hz), 5.21
(1H, m), 4.72 (1H, m), 4.37 (1H, m), 4.27 (1H, m), 4.09 (3H, s), 3.70 (3H, m), 3.53 (2H, s),
2.54 (1H, m), 2.33 (1H, m), 1.86 (2H, m), 1.78-1.61 (6H, m).

Examples 46-50 show modification to the cyclopentyl ester functionality and their preparation
is detailed below in Scheme 19,



chromat ography eluting with DCM net hanol to give the title conpound (44 ny,
28 %yield). LCOOMs mz 670 [MtH . Stage

2-(S)-2-Am no-4-[ 4-(4-benzoyl am no- phenoxy) - 6- met hoxy- qui nol i n- 7-yl oxy] - but
yric acid 3-nethyl-cyclopentyl ester O\iO/ I N ONHR O\ / O O/ N~
94 The product fromstage | was treated with 4M HCl in dioxane (1.5 ml).
The solution was stirred at roomtsérperature overni ght before evaporation
under reduced pressure to give the itle conpound as a yel |l ow powder (33

ng, 88 %yield). *The synthesis of

(S)-4-Br onm- 2-tart-butoxycar bonyl am no- buﬂéi c acid 3-nmethyl cycl opentyl
ester is &u jed bel ow in Schenme 20. Ob J~ Br Br yc? --~" BoclO, EtN,
DCM H2N OHg 2N<O 40 ON Mo, ofp O age~lo 8,2 Schenme 20 Stage

1-(S) - 2- Anil no- 4o - but y++e—agi-e—3=net h hgogg pgtyl ester Br H2N O O
TVA (S)-2-Am no- Qo-butyrigd acid (1.0 g, 13.8 | 1 eq) was dissol ved

in 3- o
BoeNH
02\© I T‘) A
Stage 1 OJ\@

Scheme 19

Example 46: (S)-2—Amino-4—[4—(4-benzoy!amino—phenoxy)—ﬁ-methoxy-quinolin—T-onxy}-
butyric acid 3-methyl-cyciopentyl ester

LC/MS purity: 93 %, m/z 570 [M+H]". H NMR (300 MHz, CDB,0D), 8: 10.35 (1H, ), 8.71 (1H,
d, J=6.6 Hz), 7.98 (4H, dd, J=1.3, 8.3 Hz), 7.91 (1H, 8), 7.65-7.49 (5H, m), 7.39 (2H, d, J=8.9
Hz), 6.99 (1H, d, J=6.7 Hz}, 5.41-5.26 (1H, m), 4.59-4.50 (2H, m), 4.38-4.31 (1H, m), 4.13
(3H, s ), 2.65-2.54 (2H, m), 2.40-1.66 (6H, m), 1,57-1.10 (3H, m), 1.06-0.90 (4H, m)



met hyl cycl opentanol (5 vol) and cooled to 0-5 C under an atnosphere of
nitrogen. Thionyl chloride (0.55 mM, 7.6 mmol, 2 eq) was added over
approximately 15 mnutes whilst maintaining the tenperature below 10 C (a
red to brown col ouration devel ops during the addition) before allowing to
warmto 15-25 C. After stirring for 2.5 hours at roomtenperature the
reaction mxture was heated to 60 C and refl uxed overnight. The reaction
m xture was then concentrated under®3reduced pressure. Toluene (20mM) was

added tQ_t esi he . QDG a3t tain 1.9 g of
crude rsg%qegite]éé)ﬁhg(%%\ﬁgg%éao@Fgaﬁ%g@rSg-@%ﬁ‘m%ﬁﬁ?t e}_%élédhibti on of heptane
(15 n outosyeaftiosylemincesityic egididonetby cxdepeplylstftRdt . The resulting slurry was
stirred at 15-25 C for 2 hours before being filtered to provide the title
compound as a brown solid (726 ng, 64 %yield). LOM: mz 265 [ MH .
Stage 2- (S)-4-Brono-2-tert-Butoxycarbonyl am no-butyric acid cycl ohexyl
ester 95 Br "OOXN O H ) - 2- Am no- 4- br ono- butyric acid 3-nethyl

cycl opentyl ester (726 ng; 42 mmol, 1 eq) was dissolved in THE (6 m)
and cooled to O C beforejaddition of triethylamne (0.74 m) at 0-5 C A

solution of di-tert-bub "car 80 ng, 2.66 mol, 1.1 eq) was added
keeping the tenperatu 0-5 e _peaction was then allowed to warmto
roomtenperature and stirred oyernight. The residue was partitioned

bet ween di et hyl et her @ water. The d¢pue lbayer was extracted with

di ethyl ether and the grganic extracts
successively with 1M HCl, saturated aqueous® Flydr ogen car bonat e
solution and brine and then dried over nmagnesi um_sgl phate. Diethyl ether
was evaporated under reduced pressure and the residue purified by colum
chr omat ogr aphy using DCM nethanol to provide the title conpound as a

tr ansp%—?ﬂ&-lﬁ’)jdlroxgl%grzetﬂyxy-%o?{ﬁ-ﬁiyfdx%lphehﬂ-ﬂ@izamdé (3.’@519[MH rﬁmol, 1 eq),
(S)-4-bromo-2-teri-butoxycarbonylamino-butyric acid 3-methyl-cyclopentyl ester* (Scheme
20) (85 mg, 0.233 mmol, 1.1 eq) and K;COs (59 mg, 0.424 mmol, 2 eq) were dissolved in
anhydrous DMF (6 ml) under an atmosphere of nitrogen. The reaction was stirred at 35 °C
overnight and the DMF was removed under reduced pressure. The residue was dissolved in
DCM and washed with water followed by brine. The organic layer was dried over magnesium
sulphate and evaporated under reduced pressure. The product was purified by column
chromatography eluting with DCM/methanol to give the title compound (44 mg, 28 % yield).
LC/MS: m/z 870 [M+HT".

cornbi ned and washed

Stage 2- (S)-2-Amino-4-[4-(4-benzoylamino-phenoxy)-6-methoxy-quinolin-7-yloxyl-butyric
acid 3-methyl-cyclopentyl ester



Exampl e 47:
(S)-2-Am no-4-[4-(4-benzoyl am no- phenoxy) - 6- met hoxy- qui nol i n-7-y] oxy] -
butyric acid bicyclo[2.2.1] hept-1-yi ester :~) -,0/ I N ONH O\ /

A O/ N11-01 LCO M purity: 99 % mz 570 [MtH'."H NVR (300 MHz, CD3OD) 3:

8.71 (1 H,
7.43-7.36

dd),
(2H,

8.02-7.95 (4H, nm), 7.92 (1 H s), 7.66-7.50 (4H, m,
m, 6.99 (1 H d, J=6.8 Hz), 4.59-4.50 (2H, n), 4.14 (3H,

2.67-2.53 (2H, ), 2.34-2.20 (1H%m), 2.16 (1H s ), 1.60-1.03 (1 OH,

ct from staﬁ]e 1 was treated ith 4M HCl in dioxane (1.5 mt) The solutlon was
enzoyl a V3 t hox

- 6-me Xy-qui nol i n-7-yloxy]-2-tert

t oxy csiiried mbtoamm tﬁr@p@awper q>\@rrw|t efgrw@p@ﬂatprgundrh@ﬁvcef PWSSE@H% gvefe o371 N
Oy NH tﬁle)cgﬂap()uﬂ\d as a yellow powder (33 mg, 88 % yield).

s),
L St

N-[4-(7-
mmol, 1 eq

Hydr oxy-
).

6- met hoxy- qui nol i n- 4-yl oxy) - phenyl ] - benzam de (80 ng, 0.2
S) - 4- brono-2-tert-but oxycarbonyl am no-butyric acid

bi CyCI of1he 2yrthdwipéi-(S)-4-Broast-Brer-Huldkycayhbony@ninovbatyric bidl3-mghykoydop@®dE (55 ny,

0.4 mo
of ni tr%séee

e S

edh in anhydrous DMF (5 ml) under an at nosphere
ee\&f\beeg%ﬂbggﬁ‘%\%sgqstl rred at 35 C for 42 hours before the DW

was renoved under reduced pressure. The residue was di ssolved in DCM and
washed vmth wat er fokl owed by brine. The organic |ayer_was dried over

nmagnesi um s i hate nd evapgt ated under reduced presstire. The product was
purified u |ng coI chro togr apbyoelndciang Wyt ho nmet hanol to afford
the tit ou e‘l—d‘)—“l_‘CTIVB '

LR T 9% My N Oq\ﬁ?

stage 1 Stage 2

Scheme 20

Stage 1-(S)-2-Amino-4-bromo-butyric acid 3-methyl cyclopentyl ester

Br
H_,_NJfWO\QM
o)

(S)-2-Amino-4-bromo-butyric acid (1.0 g, 3.8 mmol, 1 eq) was dissolved in 3-
methylcyclopentanol (5 vol} and cooled to 0-5 °C under an atmosphere of nitrogen. Thionyl

chloride (0.55 ml, 7.6 mmol, 2 eq) was added over approximately 15 minutes whilst

maintaining the temperature below 10 °C (a red to brown colouration develops during the

addition) before allowing to warm to 15-25 °C. Aiter stirring for 2.5 hours at room temperature

the reaction mixture was heated to 60 °C and refluxed overnight. The reaction mixture was

then concentrated under reduced pressure. Toluene (20ml) was added to the residue and

the concentration repeated to obtain 1.9 g of crude residue which was cooled to 15-25 °C

before the addition of heptane (15 ml) to effect precipitation of the product. The resulting

slurry was stirred at 15-25 °G for 2 hours before being filtered to provide the title compound
as a brown solid (726 mg, 64 % yield).
LC/MS: m/z 265 [M+H]".

Stage 2- (S)-4-Bromo-2-tert-butoxycarbonylaminc-butyric acid cyclohexyi ester



St age

2-(S)-2-Am no-4-[ 4- (4- benzoyl am no- phenoxy) - 6- net hoxy- qui nol i n- 7-yl oxy] - but
yric acid bicyclo[2.2. 1] hept-1-yl ester oj~) ON NH2 Ol / 01O N --0,
(S)-4-[4-(4-Benzoyl am no- phenoxy) - 6- net hoxy- qui nol i n-7-yl oxy] - 2-t ert - but oxy
car bohyl am no- butyric acid bicyclo[2.2.1] hept-1-yl ester 97 was treated
wth 4MHCI in dioxane (3 m). The soI ution was stirred at roomtenperature
over ni ght before evaporati on under educed pressure to give the product as
a pale yellow powder (100 ng, 100 %gyield). LC/ M puri ty 99% mz 570

[MtH ' . " H NVR (300 MHz, CD3CD), 8)71 (1 H, dd), 8.02-7.95 (4H, m, 7.92
(1 H s), 7.66- 7.50 (4H, m, 7043- 36(2H n, 699(1 H, d, J=6.8 Hz),
4.59- 4.50 (2H, r’r), 4.14 (3 (2H m, 2.34- 2.20 (1 H m,
2.16 (1 H s ), 1.60- 1.03 HHrr)

(S)-2-Am no-4- [4 (4 benzoyl am no phe oxy rret hoxqu nol i n-7-yl oxy] -
butyric acid cycl ohexyl ester ~ON N2 a\ / p~ O/ N\ LOM

pur i t Vis) 3o é—%ﬁﬁorgmm&me?mcﬁgﬁlewfopemlmr (728@ngvbiz? n@ﬁmmqw&s 8.71 (1H,

H s) . digsaysdn BoF (G an coo;ea;gg b: C3b;e?o(r§ igpd.ﬁc; éfé’eﬁ‘g‘%&nﬂogl% difatd-5S). 7 69 (1
5. 02- 42 Q% Lolutibh oMdi-terfbiid dicaHondte (3366mg, 269 mmél, 38 eq) was added keeping

the temperature at 0-5 °C. The reaction was then allowed to warm to room temperature and

stirred overnight. The residue was partitioned between diethyl ether and water. The agueous

layer was extracted with diethyl ether and the organic exiracts were combined and washed

successively with 1M HCI, saturated aqueous sodium hydrogen carbonate solution and brine

and then dried over magnesium sulphate. Diethyl ether was evaporated under reduced

pressure and the residue purified by column chromatography using DCM/methanol to

pravide the title compound as a transparent oil (367 mg, 42 % yield).

LC/MS: m/z 265 [M+H]".

Example 47: (S)—Z-Amino-4-[4-(4—benzoylamino—phenoxy)—G-methoxy-quinolin—T-yloxy]—
butyric acid bicyclo[2.2.1]hept-1-yl ester

LC/MS purity: 99 %, miz 570 [M+H]". 'H NMR (300 MHz, CD;OD) &: 8.71 (1H, dd), 8.02-7.95
(4H, m), 7.92 (1H, 5), 7.66-7.50 (4H, m), 7.43-7.36 (2H, m), 6.99 (1H, d, J=6.8 Hz), 4.569-4.50
(2H, m), 4.14 (3H, 5), 2.67-2,53 (2H, m), 2.34-2.20 (1H, m), 2.16 (1H, s ), 1.60-1.03 (10H, m)

Stage 1- (S)—4—[4—(4—Benzoy|amEno-phenoxy)—6—methoxy—quinolin—?-yloxy]-z-tert-
butoxycarbonylamino-butyric acid bicyclo[2.2.1]hept-1-yl ester



(1 H t, J=6.4 Hz ), 4.14 (3H, s), 2.73-2.51 (2H, m, 2.00-1.85 (2H, m,
1.83-1.70 (2H, m, 1.62-1.51 (2H, nm), 1.50-1.28 (4H, n. Stage 1-
(S)-4-[4-(4-Benzoyl am no- phenoxy) - 6- net hoxy- qui nol i n-7-yl oxy] -2-tert-

but oxycar bonyl am no-butyric acid cycl ohexyl ester 98 QO p \/O/ N O/Np
\ 01 O / N N[4-(7-Hydroxy-6-nethoxy-quinolin-4-yioxy)-phenyl]-benzam de
(70 ng, 0.18 mmol, 1 eq), (S)-4-bronp-2-tert-butoxycarbonylam no-butyric
acid cycl ohexyl ester*' (72 ng, 0.19%mvol, 1.1 eq) and K2CO3 (50 ng, O.36

mmol, 2 eq) were dissolved in anhydrous DMF (5 m) under an atnosphere of
ni trogen. The reaction was red at 35 C for 60 hours before the DVF was
renoved under reduced pr . The residue was di ssolved in DCM and washed

sul phate and evapor at der e i essure. The product was purified
by col umm chromat ogr ap Jjut i ng met hanol to give the title
conpound as transparent rystaléi? ( 62 % yield). LOMs mz 760
[ MFH] ' . St age o

with water followed by Brine. The org%ni c layer was dried over nagnesium
by, 2

0

2-(S)-2-Am no-4-[ 4-(4-\b%oyl am no- phen- 0t hoxy- qui nol i n- 7-yl oxy] - but
yric acid cyclohexyl ester O ON -::) '<"‘ 0-0

N-=[4-(7-Hydroxy-6-methoxy-quinoclin-4-yloxy)-phenyl}-benzamide (80 mg, 0.2 mmol, 1 eq),
(S)-4-bromo-2-tert-butoxycarbonylamino-butyric acid bicyclo[2.2. 1]hept-1-yl ester*™ (70 mg,
0.2 mmol, 1.1 eq) and KzCOs (55 mg, 0.4 mmo!, 2 eq) were dissolved in anhydrous DMF (5
ml) under an atmosphere of nitrogen. The reaction was stirred at 35 °C for 42 hours before
the DMF was removed under reduced pressure. The residue was dissolved in DCM and
washed with water followed by brine. The organic layer was dried over magnesium sulphate
and evaporated under reduced pressure. The product was purified using column
chromatography eluting with DCM/methanol to afford the title compound (94 mg, 14 % yield).
LC/AMS: m/z 682 [M+H]".

Stage 2- (S)-2-Amino-4-[4-(4-benzoylamino-phenoxy)-6-methoxy-quinolin-7-yloxyl-butyric
acid bicyclo[2.2.1]hept-1-y] ester

(S)-4-[4-(4-Benzoylamino-phenoxy)-6-methoxy-quinolin-7-yloxy]-2-ferf-butoxycarbonylamino-
butyric acid hicycio[2.2.1Thept-1-yl ester



H"zzzZ

(S)-4-[4-(4-Benzoyl am no- phenoxy) - 6- met hoxy- qui nol i n- 7- yI oxy] - 2-t ent - but oxy
car bonyl am no- butyric acid cycl ohexyl ester was treated with a sol ution of
1:1 DCM TFA (4 m) and the solution was stirred at roomtenperature for 1
hour before evaporation under reduced 99 pressure. The product was '
purified using preparative HPLC to pI’OVI de the title conpound as white
crystals (46 ng, 68 %yield) **

(S)-4-Bro Feg R tsdbﬁﬁt Iwg,ggr@g@agmé&mghwag%n@&déirééﬁteﬂlaera?ureycl 0

[ 2. 2. 1 er an tert butoxycarbonyl am no-butyric
aci d cy»uéroigbbdaﬂforesvmoraﬂgh updips rediippd pressuse proiadhnprosyctap aaﬂﬁ’%? YE8Mer e

prepar ‘rfagw&& ri?obh@ yityt e described in Scheme 20. Exanpl e 49:

(S)-2A i SN RRELEE Vi B Yl O M 8N o e

but yri ¢CA¢P guity:
purl ty£4i99n)/¢©2gﬂ-l @Wasn#sow rﬁ)wﬁtﬂ%'T'o*sfﬂthlW 630Q1 L J= @38)3!@:))4 598: 8. 69 (1H,

(2H, d45ﬁégﬁg“l~if‘)"%73'% St 55 G Blach gy gt g0 fur B AT, S 1Y

t, J=6.(80Hm), 4.12 (3H, s), 2.70-2.48 (2H, nm), 2.18-1.85 (4H, m,
1.80-1.63 (3H, m), 1.36-1.17 (2H m), 1.02 (3H, dd J56 6.9 Hz). The

synthesis of Exanple 49 is outlined in Schene 21. g—i F]—i NHBoc N p /
NHBoc Gxample 48: (S)-2-Amino-4-[4-(4-benzoylamino-phenoxy)-6- methoxyqumo 7-yloxy}-

butyric acid cyclohexyl ester

LG/MS purity: 99 % (254 nm), m/z 570 [M+H]*. 'H NMR (300 MHz, CD;0D), 8: 8.71 (1H, 4,
J=6.8 Hz), 8.03-7.98 (2H,m), 7.98- 7.95 (2H, m), 7.89 (1H, s), 7.69 (1H, s), 7.65-7.50 (3H,
m), 7.43-7.37 (2H, m ), 6.98 (1H, d, J=6.8 Hz), 5.02-4.97 (1H, m), 4.54 (2H, t, J=5.6 Hz), 4.38
(1H, t, J=6.4 Hz ), 4.14 (3H, ), 2.73-2.51 (2H, m), 2.00-1.85 (2H, m), 1.83-1.70 (2H, m),
1.62-1.51 (2H, m), 1.50-1.28 (4H, m).

Stage 1~ (S)-4-[4-{4-Benzoylamino-phenoxy)-6-methoxy-quinolin-7-yloxyl-2-tert-
butoxycarbonylamino-butyric acid cyclohexyl ester



NHO/ NH p Stage 1 O Stage 2 TFNDCM Ov, -" ON mh2 Ol / oln NH Ol ~
Schene 21 / Stage 1-

(S)-4-[4-(4-Benzoyl am no- phenoxy) - 6- net hoxy- qui nol i n-7-yl oxy] -2-tert-

but oxycar bonyl am no- butyri cacid 2-nethyl -cycl opentyl ester O" ON OyN O
tcit (S)-4-[4-(4-Benzoyl am no-phenoxy) - 6- met hoxy- qui nol i n-7-yl oxy]-2-tert-
but oxycar bonyl am no-butyric acid (150 ng, 0.255 mmol, 1 eq) was dissol ved
in DMF (5 ml) under an atnosphere of®nitrogen and cooled to O C. DVAP (6.2
ng, 0.05 mmol, 0.2 eq), 2- t hyl cyclopentanol (0.12 m, 1.02 mmol, 4 eq)
and EDC (100 ng, 0.52 mmol eq) were 101 added portion wi se. The m xture
was stirred and warned t tenperature for 84 hours before the DVF was
evapor at ed under reduce pressuyre. Thel\\l resi due was dissolved in DCM and
washed with 1 M HC (20%\2]@‘%4/) by I M Na2CO3 (2 x 20 m) and
brine. The organic |ager gwas th over magnesi um sul phate and
evapor at ed under reduce presstire.” THe product was purified using colum

chr omat ogr aphy el uti ngjﬁth et hyl 0\©\ o
v

N-[4-(7-Hydroxy-8-methoxy-quinolin-4-yloxy)-phenyl}-benzamide (70 mg, 0.18 mmol, 1 eq),
(8)-4-bromo-2-fert-butoxycarbonylamino-butyric acid cyclohexyl ester** (72 mg, 0.18 mmol,
1.1 eq) and KzCOs (50 mg, 0.36 mmol, 2 eq) were dissolved in anhydrous DMF (5 mi) under
an atmosphere of nitrogen. The reaction was sfirred at 35 °C for 60 hours before the DMF
was removed under reduced pressure. The residue was dissolved in DCM and washed with
water followed by brine. The organic layer was dried over magnesium sulphate and
evaporated under reduced pressure. The product was purified by column chromatography
eluting with DCM/methanol to give the title compound as transparent crystals (80 mg, 62 %
yield).

LC/MS: m/z 760 [M+H]".

Stage 2- (S)-2—Amino-4—[4-(4-benzoylamino-phenoxy)-G-methoxy—quinolin-?—yloxy]—butyric
acid cyclohexy! ester

(S)-4~[4-(4-Benzoylamino—phenoxy)-6~methoxy-quinolin—7-yloxy]~2-terf—butoxycarbonylamino-
butyric acid cyclohexyl ester was treated with a solution of 1:1 DCM/TFA (4 ml) and the

solution was stirred at room temperature for 1 hour before evaporation under reduced



acetate/ heptane (2:3) to afford the title conpound as a white solid (30 nyg,
16 %yield) LCOOMs mz 670 [ MtH'. Stage

2-(S)-2-Am no-4-[ 4-(4-benzoyl am no- phenoxy) - 6- met hoxy- qui nol i n- 7-yl oxy] - but
yric acid 2-nethyl-cyclopentyl ester ODN ONHZ OO0 O The product from
stage 1 was dissolved in a solution of 1:1 DCM and TFA (4 m). The
reaction mxture was stirred at roomtenperature for 1 hour before
evaporation under reduced pressure. 9%he product was purifi ed using

D eP2r L) Yt R oy R AR o Srar SUPRAEo Bvite YR A8 Ro B 73 - 97

%yield prepare
(S -2- Bﬂhmfmtﬁiﬁmw)ﬁs%vlnld}4 br ono- butyr| c acid tert- butyl ester* at
Stage | of Scherre 19. Exanpl e 50:

(S)-2-An no-4- 4- hbenzoyl am no- phenoxy) - 6- et hoxy- qui nol i n | oxy] -
but yr 1 ¢ b o ChiaR proRe P IBTOBR pad €S R Dot 2 P O NG
purl ty: e8fér Shd (B)-2-tpdkAo-RNrtitdry DivRor{yBDEIndbiatyric s CEcloh8xyBedidr forlthdd, d, J 6.8

( 2H m sgrgh{ﬁg_tff%xg(np%s 478 bAd 48 w?%%rép% %f%%%ﬁg &.é ;%ut%&%g(cﬂ%d lﬂ%u&%h%i L 361

J=6.5 H2P, 4.13 (3H, s), 2.69-2.45 (2H m), 1.53 (9H s).

Example 49: (8)-2-Amino-4-{4-(4-benzoylamino-phenoxy)-6-methoxy-quinolin-7-yloxy]-
butyric acid 2-methyl-cyclopentyl ester

LC/MS purity: 99 % (254 nm), m/z 570 [M+H]"."H NMR (300 MHz, CD30D), §: 8.69 (1H, d,
J=4.3 Hz), 7.97 (4H,d, J=8.7 Hz), 7.89 (1H, ), 7.71-7.48 {(4H, m), 7.39 (2H, d, J=8.9 Hz),
6.96 (1H, d, J=6.4 Hz), 4.58-4.47 (2H, m ), 4.36 (1H, t, J=6.3 Hz), 4.12 (3H, s), 2.70-2.48
(2H, m), 2.18-1.85 (4H, m ), 1.80-1.63 (3H, m), 1.36-1.17 (2H, m), 1.02 (3H, dd, J=5.6, 6.9
Hz).

The synthesis of Example 49 is outlined in Scheme 21.



*The synthesis of (S)-2-Benzyl oxycarbonyl am no-4-brono-butyric acid
tert-butyl ester is outlined in Schenme 21 a. 0 Di benzyl di carbonate, NaOH O
~O, (OH Di oxane, water 0,",yOH NHZ ONHZ O Stage | 1) EtOCOClI, NEt3, THE
Stage 2 2) NaBH4, THE/water OO O I' ,.,Br NBS, PPh3, DCM Pyridine Il SOH
NHZ Stage 3 NHZ Scherme 2la 103 Stage 1-

(S)-2-Benzyl oxycar bonyl am no-succinic acid 1-tert-butyl ester OOH O NH
0 O 611 (S)-2-Ami no-succinic acid #00ert-butyl ester (0.9 g, 4.75 nmol)
and sodi um hydrOX| de (0,28 g, 7.13 mol, 1. q) wer e dissolved in 25%
water in d Rane (50 ml). The solftion was st red at 5C and

di benzyl d| Psg, 4.13 1.5 eq di oxane (10 nm) was added
~slowy. The mHxey stirred 0C for o0 t'hen at room

t enperature over m ght & ter—(io—nt)y—was ad micgjﬁgﬁ m xture was
extracted with ethyl ac te (2 x 20 mM). The oifgani g_phase was back
extracted with a saturatéd gqueous sol ution of sodium *\rbonate (2 x 10
m ). The comnbi ned aqueous 9 ay i aC| dified to pH1 Wt 1 MHC, and
extracted wth ethyl acetateq{3 x 10 The conbi ned 0063@ fractions
were dried over magnesi um sul phate and concentratrd under ced

pressure. The product was purified by col um stage2 TFAIDCM

OJ‘\I_.‘\\‘\\/O | N\
mh, 0 =
| 0
L,
o}\@

Scheme 21

Stage 1- (8)-4-[4-(4-Benzoylamino-phenoxy)-6-methoxy-quinolin-7-yloxy]-2-tert-
butoxycarbonylamino-butyric acid 2-methyl-cyclopentyl ester

e
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O N o o
|
\140 0. : o
NJ\©

(8)-4-[4-(4-Benzoylamino-phenoxy)-6-methoxy-quinolin-7-yloxy]-2-terf-
butoxycarbonylamino-butyric acid (150 mg, 0.255 mmol, 1 eq) was dissolved in DMF (5 mi)
under an atmosphere of nitrogen and cooled to 0 °C. DMAP (6.2 mg, 0.05 mmol, 0.2 eq), 2-
methyl cyclopentanol (0.12 ml, 1.02 mmol, 4 eq) and EDC (100 mg, 0.52 mmol, 2 eq) were



chromat ography (35% et hyl acetate in heptane) to provide 0.76 g (50% yi el d)
of title conpound as a colourless oil. LM mz 346 [ M23] ~, 1H NVR (300
MHz, CDC13), 6 7.39-7.32 (5H, m, 5.72 (1H, d, J=8.1 Hz), 5.13 (2H, s),
4.58-4.50 (1H, m, 3.10-2.99 (1H, nm), 2.94-2.83 (1H, m, 1.45 (9H, 5s).
Stage 2- (S)-2-Benzyl oxycarbonyl am no-4- hydroxy-butyric acid tert-butyl
ester Ol SOH OYNH O 104 To a solution of

(S) - 2- (3- Phenyl - propi onyl am no) -sucéPhic acid 1-tert-butyl ester (0.6 g,
1.87 1) _in anh TH - i et hyl am ne
(0. 032%?3 iy W'F’réf(nd)'lrh,g “ﬁ#&f&ﬁﬁ%ﬁﬁg@%ﬁaf&fﬁ?& %@g‘r@g? é\‘a%?%g?&j Ir}ﬁt’dré > 24 ol ,
1.2 eq)befoTtherBMA wasevenoratd Undereduged ppeseureo Fhexepidug was digsohedin BCMor med was

filter ea‘i%d%%@ﬂ&hh“ﬂﬁ hefloW 3d il Hiowed by 10 NELGO, Ehe20 rhi) bird Bire. Wes added dr op

wi se to a solution of sodi um borohydride (0. .. 5.61 mol., 3 .eq) at 0C
and st |9rgases laYer pad Hep SHpd PYR (agneYym &“’H’Eﬁ}é §f‘g“i‘%‘8°%e|°(l)‘g¥q? MRS emoved under
r educedhreRURS $hE Brodlidi®as p&ifidt @sing soldinh shrachatugtaphyeluting YittOethyl) acidified to
pH 5 with M HCl .a xt,rac i - 14& of Ui i ons were
conbi neatfekﬂéeérf?@gnﬁﬁ(?@qfa%rg&%ee%%gcom§ %Q?aﬁén% y Feo%iﬁ%g{ ag’ﬁgr'f E“%@Is ne dried on

magnesiugiMsunaaodviadld. concentrat ed under reduced pressure to give the
title conpound as clear oil (0.3 g, 51 %yield). LM nmlz 332 [ M23] .
Stage 3- (S)-2-Benzyl oxycar bonyl am no-4- hr ono- but yr i cid tert-butyl ester
O  OyN-ptade F¢Sh2-4Binerd-PriddenreamynsRIRICK rerﬁ‘a*é"’(yo‘i/‘%’z’%a'?'yﬁ?x@ib%l, 3 eq) in
DCM ( 1Qxci 2-mehgl-Shiopénty! eatdeled a sol ution of triphenyl phosphine (0.71 g,
2.72 mol, 2.8 eq) 1n DCM (10 m). The mxture was stirred at room
tenperature for 5 mnutes. Pyridine (0.094 nm, 1.16 nmol, 1.2

o

0
OJ\‘“,@\\/O l N\
NH, ? =
T
NJ‘@
The product from stage 1 was dissolved in a solution of 1:1 DCM and TFA (4 ml). The
reaction mixture was stirred at room temperature for 1 hour before evaporation under

reduced pressure. The product was purified using preparative HPLC to obtain the title
compound as a yeliow solid (23 mg, 97 % yield).

Example 50 was prepared using (S)-2-Benzyloxycarbonylamino-4-bromo-butyric acid tert-
butyl ester” at Stage 1 of Scheme 19.

Exampfe 50: (S)-2-Amino-4-{4-(4-benzoylamino-phenoxy)-8-methoxy-quinolin-7-yloxyl-
butyric acid tert-butyl ester



eq) and a solution of (S)-2-Benzyl oxycarbonyl am no-4-hydroxy-butyric acid
tert-butyl ester (0.3 g, 0.97 mmol, 1 eq) in DCM (20 mM ) were added drop
wi se and the m xture stirred at roomtenperature overni ght. The sol vent
was renoved under reduced pressure, the residue was azeotroped with
toluene (2 x 15 m) and triturated with diethyl ether (2 x 25 m) and 10%
ethyl acetate in heptanes. The solutions fromthe trituration were conbi ned
and evaporated to dryness. The crud@?product was purified by col um

chr omat ogr aphy (15% et hyl ,acetate in heptanes) to give the title conpound
as a clear oil (0.16 g, zﬁﬁ)yiad). LC/MB: iz 395 [M23] + ' H NMVR (300
MHz, CDCI3), 8 7.39-7.3®(5H m, 5.40 (1 H d, J=6.8Hz), 5.12 (2H, s),
4.38 (1 H, q, J=7.7Hz) %47\;08 N, 2.49-2.33 (1 H m, 2.28- 2.13
(1 H m, 1.48 (9H s)° 185 Eégfgiéi%g

(S) - 2- Ani no- 4- [ 4- ( 4- benzodani - 6- rret hoxy- qui nol i n- 7-yl oxy] -

butyric acid ethyl ester 0/ N [NH2 O} I 0 N H LCOM purity: 98 9%
mz 516.2 [MtH'."H NVR (300 MHz, DI\/ISO 10.56 (1 H, s), 8.80 (1 H,
d, J=6.6 Hz), 8. 72 (3H, br s), 8.07-7. 9 (3 24 .75 (1 H s), 7.66 (1H,

s), 7.64- 7.53 (3H, m), 7.42 (2H, d, J=9 Hz)H 6 lH d J=6.6 Hz), 4.42
(2H, t, J=5.7 Hz), 4.24 (3H, q, J69Hz) 1.24 (3H, t,
J=7.1 Hz). Exanple 51 was prepared using

(S) - 2-Benzyl oxycar bonyl am no- 4-brono-butyric acid ethyl ester at Stage |
of  SchelnayMBpuriih 07 Sy nizhssi 31+ *, 'H NMR (300 MHz, CD;0D), 5 8.67 (1H, d, J=6.8 Hz),

(

b

S) - 4- By oRpafa BR Y BNCAIVGRIROME-AE) DA, R ¥53- 288 nB! BF (R LCS=dg Out! i ned

el ow i
Hz), 4.52 (2H, 1, J=5.7 Hz), 4.28 (1H, t, J=6.5 Hz), 4.13 (3H, s), 2.69-2.45 (2H,m ), 1.53 (0H,

s).

*The synthesis of (S)-2-Benzyloxycarbonylamino-4-bromo-butyric acid tert-butyl ester is
outlined in Scheme 21a.

O Dibenzyldicarbonate, NaOH 0
~_OH - w~__OH
/¥ OJ\““ \If Dioxane, water )Y O)H*‘ \n’

NH, O NHZ O
Stage 1

1) EtOCOCI, NEt,, THF

Stage 2 | 5\ NaBH,, THFAwater

? 0
o NBS, PPh,, DCM, Pyridine
/% OJ"\\\“\ '\/Br - 3 40 ,l-kr‘\“p\/OH

NHZ Stage 3 NHZ

Scheme 21a



ONO OH Stage 1 HZN Stage H2 \/ HZN O OO0 Schenme 21 b Stage 1-
(S)-2-am no-4-brono-butyric acid ethyl ester hydrochloride To a sol ution of
(S)-2-am no-4-brono-butyric acid hydrobromde (2 g, 7.6 mmol) in ethanol
(10 M), at O0C, was added thionyl chloride (1.11 m, 15.21 mmol). The
solution was stirred at 70C for 1 hour, cooled and concentrated in vacuo.
Hept ane added and m xture concentrated under high vac. Ether was added and
the precipitate stirred for 1hr, fill&r and 106 dried in vacuo to provide
(S)-2-am no-4-brono-butyric acid ethyl ester hydrochloride as an sticky
white solid (1.9 g). '"H NWR (300 MHz, DMSO, 6: 8.46 (3H, bs), 4.24 (2H, q,
J 6. 9&7 2.45-2.18 (2H

, tggzé_ﬁ)(S{ ﬁB%@%%%anylamageéﬂahsc a3id8eR-nal dstdd M, (
2-(S) 4 brono- 2-tert - but oxycar bonyl am no-butyric acid ethyl ester To a
slurry of (S)-2-am no-4-brono-b tyr@c acid et hyl ester hydrochloride (1.95
g, 9.28 mol) in dioxane (16 guéé . opMas added triethylamne (2.84 m,
20.42 mol) and a solution of "BCE a h ide (2.03 g, 9.28 nmmol) in di oxane
(3.4 m). The reaction was stirref *é d€ for 1 hr then at room

tenperature for 18 hrs. The reacti was concentrated in vacuo, partitioned
bet ween Et OAc and water. The aquedgus was extracted wth Et OAc and the

conbi ned organics washed with | g HCl, sat aq NaHCQO3, brine and dri ed.
The residue was purified by col chr omat ogr aphy (10-15% Et OAc/ Hept ane)

to provide (S)-4-brono-2-tert- b xycar bonyl am no-butyric acid ethyl ester
as a viscous oil that solidified upon cooling (1.84 g). '"H NMR (300 MHz,
CDCl 3), 6: 5.15 (1H, bs), 4.50-4.40 (1H, m, 4.28 (2H, q, J=6.9&7.2 Hz),
3 70 3. (B)-24Anhiho-sgceink:. 8 RietiBoulyP ebtem(P,9 di 4576 nidel) and sodiunglayd(Side 0.288-7. 2 Hz) .

5 2 ( 5|) E‘7213 mmol 1, 5 cR weie |g%ozhg’d n?i %?‘ﬁowat%r in dloxane (50 ml) The so!utlon was st:rred |
at 5°C and- dlbenzyld|carbonate (2 g, 413 l?'lm%ino1xg eq) in dloxane (-18I ?%als r]el-ddety oxy] -
slowly. The mixture was stirred at 0°C for 1 hour and then at room temperature ovemight.

Water (10 ml) was added and the mixture was extracted with ethyl acetate (2 x 20 ml). The
organic phase was back extracted with a saturated aqueous solution of sodium bicarbonate

(2 x 10 ml). The combined aqueous layers were acidified to pH 1 with 1M HCI, and extracted

with ethyl acetate (3 x 10 mi). The combined organic fractions were dried over magnesium
sulphate and concentrated under reduced pressure. The product was purified by column
chromatography (35% ethyl acetate in heptane) to provide 0.76 g (50% yield) of title
compound as a colourlass oil.

LC/MS: m/z 346 [M+23] ", "H NMR (300 MHz, CDCI3), § 7.39-7.32 (5H, m), 5.72 (iH, d,

J=8.1 Hz), 5.13 (2H, s), 4.58-4.50 (1H, m), 3.10-2.99 (1H, m), 2.94-2.83 (1H, m), 1.45 (9H,

s).

2

Stage 2- (S)-2-Benzyloxycarbonylamino-4-hydroxy-butyric acid tert-butyl ester

o
/k O/U\r.\\\/ OH
O~ -NH

0



butyric acid benzyl ester OONNHZ 0)::):, O OH/ LCM purity: 98.6 %
mz 578.2 [MtH]' ."H NWR (300 MHz, DMSO-d6), 6: 10.59 (1H,s), 9.00-8.70
(4H, br s), 8.08-8.00 (4H m, 7.74 (2H, s), 7.67-7.54 (3H, m), 7.45-7.26
(7H, m), 6.87 (1H, d, J=6.6 Hz), 5.31-5.20 (2H, m), 4.50-4.25 (3H, m,
4.01 (3H, s). 107 Exanple 52 was prepared using

(S)-2-Benzyl oxycar bonyl am no-4-broni(azlbutyri c acid benzyl ester' at Stage |
of Scheme 19. The synthesis of

(S)-4-Bronp-2-tert-butoxycarbonyl am no-butyric acid benzyl ester follows a
simlar route to Schene 21b using benzyl al cohol at Stage 1. Stage 1-

(S) - 2- Tk BSutfbnldF BYR-{3LRHenyipramonyldnem)sslicanic acid yett-bariester i $dl-¥ sol uti on

f(S)-2-am no- 4- br op-buUt I | ' i \ wk) in benzyl
Ol comamroh g BIPEhH ala0% s dutly 9@%@@'?@%‘“’?{‘.@ {0,030miTeRs) é'[ ol )
The sotol, dr2ememd edityl chiggfasnatzd@o? bl 2:24ammol 136 dhe Ky s Wea Ak ed |
vacuo. att‘g@baf&f‘z MRRs. %ﬂgggiﬁeﬁnédwas 1IN PEH B RNIRABSIRRNBITHRA2edO0 indhei | was

ve e

di ssol I'n"toluene, ether added and initial. ci pj fd ed. The
filtr afiatpares andesasep wisede a sV ﬁ?%‘r‘l’f‘ b&?‘?hycs“ﬁ% Q@'ggoﬁ'éli g’@&fﬁ’@ 2{ e

Li It elr 8¢ ?f&@tiﬁ%ﬂi gtdod}rﬂ ltélﬁfdﬂﬂute@forpﬁt tirel Thé Shivant aias lqmnwea ROPRS I ! odic 2aci d
enzyl ester rochl oride as a MGG age 2-
(S) - 4- BregsHhe-3ne é?‘f“—*%ﬂf‘%&%@‘g%dr‘%@h‘%‘n‘%%géS‘WtyS[_y‘F’ ?2 lE’glcist(ﬁ@enozylIaester To a

sl Ur r y emtfacteB)witR-E4DA® dhd okgapiedraoiiang mete eamhingsyashed with 49 RIGVENI or i de (630
gy, 2.04. il i i ratded dohteatrabantiere (625 pl,
4,49 m%%ff'ljnq‘éﬁ%?”g‘“%&"?%ﬁ%ﬁ%ﬂw o gLy ‘%354 ) 99 d%r. 04 mmol) in THE (3
m). Thelucebrressore natyedhe fitlee@mpountRe FRfr o4 &2 Br gl ¥ eact i on” was

partiti ppes ppebyepnBlrOAc and water. The aqueous was extracted with EtOAc
and the conbi ned organi c washed with 1H aq HCI, sat aq NaHCO3, brine and
dried. The residue was purified by colum chromatography (20-100%

Bt QAc/ lﬁeﬁ)gte%r-] ?Q)—Zt-genzyloxycarbonytamino-4~bromo—butyric acid tert-butyl ester

o]
/& o JI\I“,\\\/ Br
O._-NH
Y

0]

To a solution of N-bromosuccinimide (0.52 g, 2.91 mmol, 3 eq) in DCM (10 ml) was slowly
added a solution of triphenylphosphine (0.71 g, 2.72 mmol, 2.8 eq) in DCM (10 ml). The
mixture was stirred at room temperature for 5 minutes. Pyridine (0.094 ml, 1.16 mmol, 1.2
eq) and a solution of (S)-2-Benzyloxycarbonylamino-4-hydroxy-butyric acid tert-butyl ester
(0.3 g, 0.97 mmol, 1 eq) in DCM (20 mi) were added drop wise and the mixture stirred at
room temperature overnight. The solvent was removed under reduced pressure, the residue
was azeotroped with toluene (2 x 15 ml) and triturated with diethyi ether (2 x 25 mi) and 10%
sthyl acetate in heptanes. The solutions from the trituration were combined and evaporated
to dryness. The crude product was purified by column chromatography (15% ethyl acetate in
heptanes) to give the title compound as a clear oi {0.16 g, 44 % vyield).

LC/MS: miz 305 [M+23]", 'H NMR (300 MMz, CDCls), § 7.39-7.30 (5H, m), 5.40 (1H, d,
J=6.8Hz), 5.12 (2H, s), 4.38 (1H, ¢, J=7.7Hz), 3.47-3.38 (2H, m), 2.49-2.33 (1H, m), 2.28-
2.13 (1H, m), 1.48 (SH, s).



provi de (S)-4-brono-2-tert-butoxycarbonyl am no-butyric acid benzyl ester as
a viscous oil that solidified upon standing (460 ng). 'H NVR (300 MHz,
CDC13), 6: 7.40-7.35 (5H, m, 5.21 (2 H s), 5.18-5.10 (1H, m, 4.50-4.40
(1H, m, 3.61-3.40 (2H, m, 2.50-2.10 (2H, m, 1.46 (9H, s). The follow ng
exanpl e was prepared by the route shown in Schene 23 using N-(4-hydroxy-
phenyl)-4-trifluoronethyl-benzam de* at Stage 4. 108 Exanple 53:

(S)-2- Am no- 4-{ 6- net hoxy- 4-[ 4- (4-tri¥Q5uor onet hyl - benzoyl am no) - phenoxy] -

qgui nolin-7-yl oxy}-butyric acid cyclopentyl ester HZNO/ MM O OONH OF
FFLCOMpurity: 98 % nz 624 [MH +. 'H NWR (300 MHz, CD3CD), 8: 8.72
(1H, d, E3ample 5iiz(S)-2-8ninG4{£4+44-behzodaming-phzhoxyBs-OtethoRyauitolingEloxyi-Hz ) , 7. 92
(1H, s) . 89, J=8.1 Hz), 7.64 (1H, s), 7.42 (2H, d, J=8.8 Hz),
7.00 (1bHL,'t‘Z", \'16(:%'.5%8%285, 5.41-5.32 (1H, n), 4.53 (2H, t, J=4.8 Hz), 4.35
(1H, t, J=6.2 Hz), 4.14 (3H, s), 2.64-2.53 (2H, m, 2.02-1.87 (2H, m,
1.85-1.59 (6H, n). *Synthesis of

N (4- hydr oxy- phenyl ) - 4-t r Jf | uor omet hyl - benzam de (Schene 22 bel ow). HO O HO
O N NHz CF3 Stegall H} CF a Internediate A Schene 22 A sol ution of

4- am no- phenol (1.00 gﬁ,)‘%’a\“m}ﬁ Ngiethylamine(1.42 m, 10.1 nmol) was
NH, o | =

i o \Q\QJCL@

LC/MS purity: 98 %, m/z 516.2 [M+H]". 'H NMR (300 MHz, DMSO- d6), 5: 10.56 (1H, s),
8.80 (1H, d, J=6.6 Hz), 8.72 (3H, br s), 8.07-7.98 (8H, m), 7.75 (1H, s), 7.86 (1H, s), 7.64-
7.53 (3H, m), 7.42 (2H, d, J=0 Hz), 6.97 (1H, d, J=6.6 Hz), 4.42 (2H, t, J=5.7 Hz), 4.24 (3H,
q, J=6.9 Hz), 4.05 (3H, s), 1.24 (3H, 1, J=7.1 Hz).

Example 51 was prepared using (8)-2-Benzyloxycarbonylamino-4-bromo-butyric acid ethyl
ester* at Stage 1 of Scheme 19.

The synthesis of (S)-4-Bromo-2-tert-butoxycarbonylamino-butyric acid ethyl ester is ouilined
below in Scheme 21b.

Br Br Br

—_— —_— J]\ o
HN O Stage 1 HN SN Stage 2 0" "N ~

Scheme 21b
Stage 1- (8)-2-amino-4-bromo-butyric acid ethyl ester hydrochloride
To a solution of (S)-2-amino-4-bromo-butyric acid hydrobromide (2 g, 7.6 mmol) in ethanol
(10 mi), at 0°C, was added thionyl chioride (1.11 ml, 15.21 mmol). The solution was stirred at
70°C for 1 hour, cooled and concentrated /n vacuo. Heptane added and mixture
concentrated under high vac. Ether was added and the precipitate stirred for 1hr, filter and



cooled to O C and 4-trifluoronethyl-benzoyl chloride (1.36 m, 9.2 nmol)
was added dropwi se. The reaction m xture was allowed to warmto room
tenperature and stirred for 6 hours. The reaction mxture was poured in
water (50 m). A precipitate was collected by filtration and taken up in
ethyl acetate (200 ml). The organic solution was washed with IN HCO (100
m), water (100 m), brine (100 m), dried (MgSO4), filtered and
concentrated under reduced pressur]émto afford the title conpound as a pale

yel ! %y ] ?%&&3 %B%I‘awdg zsé)lﬁ—é{m%bd)bromb‘lbblyﬁb 630QtHyHesterWBRIB)id8 24 Gn24 (11- 1,
s), ) ; , J=8.0 Hz), 7.90 (21-1, d, j+8.0 Hz), 7.54
(21A, dic w\ﬂBltegsql!E)( 99)}76 (2H, d, J=8.9 Hz). 109 BocHN:Br O O b BocHN O N

E g O 4 NmriGde MHzOtmse@ bl 846QEHObE), 4/24 (2H, T JEBRRTR HPagd21(1H. &I St age 2
P R g I Bl ui A, 0 N0, Staoe

Stage 2- (S)-4-bromo-2-tert-butoxycarbonylamino-butyric acid ethyl ester

To a slurry of (8)-2-amino-4-bromo-butyric acid ethyl ester hydrochloride (1.95 g, 9.28 mmol)
in dioxane (16 ml), at 0°C, was added triethylamine (2.84 mi, 20.42 mmol) and a solution of
BOC anhydride (2.03 g, 9.28 mmol) in dioxane (3.4 ml). The reaction was stirred at 50°C for
1hr then at room temperature for 18 hrs. The reaction was concentrated in vacuo, partitioned
between EtOAc and water. The aqueous was extracted with EtOAc and the combined
organics washed with 1H aq HC}, sat aq NaHCO3, brine and dried. The residue was purified
by column chromatography (10-15% EtOAc/Heptane) to provide (S)-4-bromo-2-tert-
butoxycarbonylamino-butyric acid ethyl ester as a viscous oil that solidified upon cooling
(1.84 g).

TH NMR (300 MHz, CDCl), 8: 5.15 (1H, bs), 4.50-4.40 (1H, m), 4.28 (2H, q, J=6.9&7.2 Hz),
3.70-3.40 (2H, m), 2.50-2.15 (2H, m), 1.51 (9H, s), 1.36 (3H, 1, J=7.2 Hz).

Example 52: (S)-Z-Amino~4—[4-(4-benzoylamino-phenoxy)-ﬁ—methoxy—quinolin-T-yIoxy]-
butyric acid benzyl ester

LC/MS purity: 98.6 %, miz 578.2 [M+HT". "H NMR (300 MHz, DMSO-d6), 5: 10.59 (1H.s),
9.00-8.70 (4H, br s), 8.08-8.00 (4H, m), 7.74 (2H, s), 7.67-7.54 (3H, m), 7.45-7.26 (7H, m),
6.87 (1H, d, J=6.6 Hz), 5.31-5.20 (2H, m), 4.50-4.25 (3H, m), 4.01 (3H, s).



HLN ON OO ,0, HI / CF3 Schene 23 Stage 1-

(S)-2-tent-Butoxycar bonyl am no-4- (4-chl or o- 6- met hoxy- qui nol i n-7-yl oxy) - buty
ric acid cyclopentyl ester To a solution of

4- chl or o- 6- et hoxy-quinolin-7-ol (2.18 g, 10.4 mol) in DVF (80 m) were
added N-(4-hydroxy-phenyl)-4-trifluoronethyl-benzamde (4.0 g, 11.4 mol)
and K2COB8 (1.73 g, 12.5 mmol). The reaction m xture was stirred overni ght
at 40 C. The DVF was renoved under l0gduced pressure. The remaining mxture
was poured into EtOAc (200 m) and H2O (200 m), the organic |ayer was
separated, washed with brine and DCM MeCH 4/1 (100 mM) had to be added to
break tBeamplbSvanpreparat dsing t8-2d3egayipxycarhpeylansine-4dueraehutyss 20 Rengdr  vacuum

and Et 20/ he &hifQ 18l ) was added to allow a brown solid to form
whi ch V\%éé} ?E%ereddsto give the title conmpound (4.41 g, 88 %yield). LC NS

mz 479/ 481[ MrH' . 1H NVR (300 MHz, DVBO-de) 5: 7.62 (1 H, d, J=4.9 Hz),

g gg (gﬁhd“synmesd ﬁ5(S%—4ZB7rbmofiZ Hoit- bﬂfbx&d;arﬁbhylaﬁlnlﬁjlﬁol.gygcldgld?egzﬂ$§t$r ﬁg?ﬁs g 1H m,
35-3. 27

(1 H, n?"’“" f’%‘ﬁe? hepe 4y “Fﬁ'g birr‘%ba‘&”ﬁ&at%%a . 0.97-0.85 (2H, m,

0.82-0.67 (6H m, 0.54 (9H s). 110 Stage

2-(S)-2-Am no-4-(4-chl oro- 6- rrethoxy qui nol i n-7-yl oxy)-butyric acid

cycl opentyl ester To a solution of

(S) - 2- t 8fage huBoRpeinbbRIAMpuRsicacidhspril Bster IrRARB%S - qui nol i n- 7- yl oxy) -
butyric acid cycl opentyl ester (4 41 g, 9.2 nmol) in DCIVI(50 m) was added
TFA (50_m d t f
nours.  Tha b At (akmardrme it oS udbbropie@ e CE MR Bshbuc,
pour ed alodtol DOMI)( A0 Crivas addeddaphgdhleridd (a1 mathﬁr?dtremoiaq'[i@miytlgm)mm on of
NaHCCS @%9 ag*rp;ce%rl;gg Mug%b@d'aﬂu%nag@ﬁ \re;gsmegbuw Hbptiid WEs a&ale'éﬂaﬁme dri ed

over and concentr at er vacuumto provide the title
mlxture was concehtrated. The oil was dissolved in toluene, ether added and initial

precipitate filtered. The filirate was allowed fo stand overnight and the second precipitate
filtered and dried in vacuo to provide (8)-2-amino-4-bromo-butyric acid benzyl ester
hydrochloride as an off white solid (630 mg). '

Stage 2- (8)-4-bromo-2-tert-butoxycarbonylamino-butyric acid benzyl ester

To a slurry of (8)-2-amino-4-bromo-butyric acid benzyl ester hydrochloride (630 mg, 2.04
mmol) in THF (10 ml), at 0°C, was added triethylamine (625 pl, 4.49 mmol) and a solution of
BOC anhydride (445 mg, 2.04 mmol) in THF (3 mf). The reaction was stirred at 50°C for 18
hrs. The reaction was partitioned between EtOAc and water. The aqueous was extracted
with EtOAc and the combined organic washed with 1H aq HCI, sat aqg NaHCOQ,, brine and
dried. The residue was purified by column chromatography (20-100% EtOAc/Heptane) to
provide (S)-4-bromo-2-tert-butoxycarbonylamino-butyric acid benzyl ester as a viscous oil
that solidified upon standing (460 mg).

"H NMR (300 MHz, CDCly), 8: 7.40-7.35 (5H, m), 5.21 (2 H, s), 5.18-5.10 (1H, m), 4.50-4.40
(1H, m), 3.61-3.40 (2H, m), 2.50-2.10 (2H, m), 1.46 (SH, s).

The following example was prepared by the route shown in Scheme 23 using N-(4-hydroxy-
phenyl}-4-trifluoromethyi-benzamide® at Stage 4.



conmpound (3.00 g, 86 %yield). LCOMs: nmfz 379/381 [MrH ~.' H NVR (300 MHz,
CDCl3) S 8.62 (1 H d, J=6.0 Hz), 8.12 (1 H, s), 7.66 (1 H d, J=6.0 Hz),
7.43 (1H, s), 5.22 (1H, m, 4.49 (2H, m, 4.29 (1H, m, 4.03 (3H, s), 2.62
(2H, m, 1.79 (2H, m, 1.68-1.65 (4H, m, 1.53 (2H, m. Stage 3-
(S)-2-Benzyl am no- 4- (4- chl or o- 6- net hoxy- qui nol i n-7-yl oxy)-butyric acid
cyclopentyl ester To a solution of

('S) - 2- ani no- 4- (4- chl or o- 6- met hoxy- qé¥hol i n- 7-yl oxy) - butyri ¢ acid

cycl opentyl ester (3.0 g, 7.9 mmol) in DMVF (150 m) were added KZCO3 (1.64
9 11 %ampld 88d gﬁ.@xﬂn.nonf.{m@tﬁoxy%[a-mnﬂﬁo@mmi-benzihemrne)aﬂtenamm xture
was stirred overni roomtenperature The DMF was renoved under

r educ e @iuipplsEupw/}-bTivEC asith @¥clonesylet® was di ssol ved in DCM (200 m) and
washed with water (200 m) and brine (200 m). The organic |ayer was dried
over MySO4, filtereddgzgld concgntratq\g under reduced pressure. The crude

m xture was purifie I ography using I - 2 % MeCOHin DCMto
afford the title conpou (1, ] %yield). LM mz 469/471 [ MWH'
St age 4- o9

(S)-2-Benzyl am no- 4-{t hoxy- 4- [ 4-Q4 i f | uor onet hyl - benzoyl am no) - phenox
y] - quinolin-7-yl oxy} yric acid cyalope | ester To a m xture of
(S)-2-benzyl am no- 4- (4- chl or o- 6- met hoxy- qui
cycl opentyl ester (97 ng, 0.21 mol) and o
N- (4- hydr oxy- phenyl ) -4-trifl uoronet hyl - benza 41 ng, 0.62 mMmol) was
added DMF (200 L). The reaction m xture was stirredrFin a sealed 111 tube
at 140 C under nitrogen for 5 hours. The crude was poured into H20 (10 m)
and 1 M NaCH sol ution (10 rri) and the product was extracted with Et OAc (20

m hed h b d d

T cod GIMBSibER . B ity VR GREMAS oy, STEAENHEE . Theut
P e, A o A 16y o T Jslsageﬁfumnox -
o o S D G B BILZ 00 5 SRR SR R Vi, BRNE YA W eaignoxy] -

435 (1H, 1, J=6.2 Hz), 414 (3H, s), 2.64-2.53 (2H, m), 2.02-1.87 (2H, m), 1.85-1.59 (6H, m).

lin-7-yloxy)-butyric acid

*Synthesis of N-(4-hydroxy-phenyl)-4-irifluoromethyl-benzamide (Scheme 22 below).

CF, Stage 1

HO
HO 9 \@\ 0
o - de — O
N H
e CF

Intermediate A

Scheme 22

A solution of 4-amino-phenol (1.00 g, 9.2 mmol) and triethylamine (1.42 ml, 10.1 mmol) was
cooled to 0 °C and 4-rifluoromethyl-benzoyl chloride (1.36 mi, 9.2 mmol) was added
dropwise. The reaction mixture was allowed to warm to room temperature and stirred for 6
hours. The reaction mixture was poured in water (50 ml). A precipitate was collected by
filtration and taken up in ethyl acetate (200 ml). The organic solution was washed with 1N
HCI (100 ml), water (100 mi), brine (100 ml}, dried (MgSO0,), filtered and concentrated under
reduced pressure to afford the title compound as a pale yellow solid (1.98 g, 77 % vyield).

"H NMR (300 MHz, DMSO-de) 8: 10.24 (1H, 5), 9.30 (1H, s), 813 (2H, d, J= 8.0 Hz), 7.90
(2H. d, +8.0 Hz), 7.54 (2H, d, J=8.9 Hz), 6.76 (2H, d, J=8.9 Hz).



A sol ution of

(S)-2-benzyl am no- 4-{6-nmet hoxy-4-[4-(4-trifluoronethyl -benzoyl am no) -
phenoxy] - qui nol i n-7-yl oxy}-butyric acid cyclopentyl ester in 4.4 %formc
acid/ MeOH (8 m) was degassed and put under nitrogen three tinmes. Pd(OH)2
(20 ng) was added and the reaction mxture was stirred at 70 C for 2 hr.
The suspension was left cooling, filtered through a pad of Celite and
washed t horoughly with DCM (30 m) d4A8% MeOH (30 ml), and the filtrate was
concentrated under reduced pressure. The product was then purified by sem -
preparative HPLC to give 17 ng of product (13 %vyield over 2 steps).

Exanpl e 54: BocHN

(S) - 2- Ami no- 4- { 6- met hox §/[4 (4-trifluoronethyl-benzoyl am no) - phenoxy] -
qui nol i n-7-yl oxy} - but yrig¢ aC| doc O OW k, FF LCM
m,

purity: 100 "% 556 871 (1 H, d,

J=6.6 Hz), @ §03- é} 7.98 (2H, d, J=3.6
Hz), 7.87 (1 H, s, 7§9‘*1H ) 7. 45- §5 , 6.98 (1 H d, J=6.6
Hz). 4.56 (2H, t, J=5.5 Hz), 431425(1H , 415 (3H, s), 2.72-2.61

(1 H m, 2.59-2.50 (1 H n). Exanples 55 to 72 wer e Si&ﬁgh\ﬁSiSEd fol | owi ng
the route shown in Schene 23, using the appropriate agid chloride

i nt er magiat bn Scheme 22, 112 Exanpl e 55:
(S)-2-Anmn @ 4} (3-f 1 uoro- benzo,y i no) - phen&'ﬁm y-qui nol i n-7-
yl oxy} - b%y?l e Nei fl cycl opentyl ester %

Stage 4
N \E j
H
CF,

3

Scheme 23

Stage 1- (S)-2-teri-Butoxycarbonylamino-4-{4-chioro-6-methoxy-quinolin-7-yloxy)-butyric acid
cyclopenty! ester

To a solution of 4-chloro-6-methoxy-quinolin-7-ol (2.18 g, 10.4 mmol) in DMF (80 ml) were
added N-(4-hydroxy-phenyl)-4-trifluoromethyl-benzamide (4.0 g, 11.4 mmol} and KCO, (1.73
g, 12.5 mmol). The reaction mixture was stirred overnight at 40 °C. The DMF was removed
under reduced pressure. The remaining mixture was poured into EtOAc (200 mi) and H.O
(200 ml), the organic layer was separated, washed with brine and DCM/MeQOH 4/1 (100 mi)
had to be added to break the emulsion formed. The organic layer was concentrated under
vacuum and Et,O/heptane 1/1 (100 ml) was added to allow a brown solid to form, which was
filtered to give the title compound (4.41 g, 88 % vyield).

LC/MS: mfz 479/481[M+H]". "H NMR (300 MHz, DMSO-de) 8: 7.62 (1H, d, J=4.9 Hz), 6.59
(1H, d, J=5.1 Hz), 6.57 (1H, s), 6.45 (1H, s), 4.31-4.26 (1H, m}), 3.96 (3H, s), 3.53-3.47 (1H,
m), 3.42 (1H, dd, J=4.8, 7.9 Hz), 3.35-3.27 (1H, m), 1.54-1.44 (1H, m), 1.42-1.31 (1H, m),
0.97-0.85 (2H, m), 0.82-0.67 (6H, m), 0.54 (9H, s).



NH O F LCO/M purity: 98 % mz 574 [M+H] +.' H NMR (300 MHz, CD3OD), 8:
8.72 (1H, d, J=6.6 Hz), 8.03-7.94 (2H, m, 7.90 (1H, s), 7.83 (1H, d,
J=7.7 Hz), 7.76-7.69 (1H m, 7.67 (1H, s),7.63- 7.53 (1H, m, 7.43-7.39
(2H, m, 7.39-7.32 (1H, mM, 6.99 (1H d, J=6.8 Hz), 5.40-5.31 (1H, m,
4.53 (211, t, J=5.6 Hz), 4.35 (1H, t, J=6.5 Hz), 4.14 (3H, s), 2.69-2.50
(2H, m, 2.06-1.87 (2H, m, 1.85-1.58 (6H, m. Exanple 56:
('S) - 2- Ani no- 4- { 4- [ 4- (3- f1 uor o- benzoll%ani no) - phenoxy] - 6- met hoxy- qui nol i n- 7-
yl oxy}-butyric acid ZNON , O/ HOC-ONH OF LCM purity: 93 % niz
506 [M+H. 1H NMR (300 MHz, CD30OD), 8: 8.44 (1 H d, J=5.5 Hz), 7.88 (2H,
d, J=8.9 Hz), 7.82 (1H, d, J=7.7 Hz), 7.76-7.70 (1H, m, 7.68 (1H, s),
7.63-7gh3e ol @S)liuArﬁho—ﬂ(;l—‘bﬂIo?o-@-&ne(t%k%qmolinﬁ-ﬁgxwﬁhtyridacicﬂGg&!o@erlrﬂzl)eﬁte@. 58 (1 H,
d, J=5.5"Hz), "'4.52-4.37 (2H, m), 4.06 (3H, s), 3.94-3.84 (1 H m,
2.67-2.53 (1 H m, 2.46-2.32 (1 H m. 113 Exanple 57:
(7 S) I 2- J@imagetuéor{ 6-(SpRtakhutdeybarbéryiamindié{4rchienLopetanirp)nairdaxy) - qui nol i n-
-y ox¥)ll'fyrlcl>J § ééy‘%:1o%%'nt9| e%Ye(fl(i?E‘F&tQYi mftRh & DEKNGY M) WasQdded 7oA Bomi) aldd O A~

the reaction mixture was stirred at room temperature for 2 hours. The solvent was removed

under reduced pressure and the product poured into DCM (100 ml) and washed with a

saturated aqueous solution of NaHCO; (100 ml). The organic layer was washed with brine

(150 ml), dried over MgSO,, filtered and concentrated under vacuum to provide the title

compound (3.00 g, 86 % vield).

LC/MS: m/z 379/381 IM+H]". 'H NMR (300 MHz, CDCl;) 8: 8.62 (1H, d, J=6.0 Hz), 8.12 (1H,

s), 7.66 (1H, d, J=6.0 Hz), 7.43 (1H, s), 5.22 (1H, m), 4.49 (2H, m), 4.29 (1H, m), 4.03 (3H,

s), 2.62 (2H, m), 1.79 (2H, m), 1.68-1.65 (4H, m), 1.53 (2H, m).

Stage 3- (S)~2—Benzylamino—4—(4-chloro-6-methoxy—quino[in—?-y[oxy)-butyric acid cyclopentyl
ester

To a solution of (S)—Z—amino-4-(4-chloro-6—methoxy—quinolin—T-onxy)-butyric acid cyclopentyl
ester (3.0 g, 7.9 mmol) in DMF (150 mi) were added K,COs; (1.64 g, 11.8 mmol) and benzyl
bromide {942 pl, 7.9 mmol). The reaction mixture was stirred overnight at room temperature.
The DMF was removed under reduced pressure. The crude product was dissolved in DCM
(200 ml) and washed with water (200 mi) and brine (200 mi). The organic layer was dried
over MgSO,, filtered and concentrated under reduced pressure. The crude mixture was
purified by flash chromatography using 1 -2 % MeOH in DCM to afford the title compound
{1.50 g, 41 % yield).

LC/MS: miz 469/471 [M+H]".

Stage 4- (S)-Z-Benzylamino-4-{6—methoxy-4-[4—(4-triﬂuoromethyl-benzoy[amino)-phenoxy]~
quinolin-7-yloxy}-butyric acid cyclopentyl ester

To a mixture of (S)-z-benzylamino—4-(4-chloro—6~methoxy-quinolin-?-yioxy)-butyric acid
cyclopentyl ester (97 mg, 0.21 mmol) and N~(4-hydroxy-phenyl)-4-triflucromethyl-benzamide
(141 mg, 0.62 mmol) was added DMF (200 yL). The reaction mixture was stirred in a sealed



LG/ MS purity: 95 % mz 586 [MrH'.'H NWR (300 MHz, CD3CD) 8: 8.71 (1H, d,
J=6.8 Hz), 8.01-7.93 (4H, m, 7.90 (1H, s), 7.66 (1H, s), 7.41-7.36 (2H,
, 7.11-7.04 (2H, m, 6.99 (1 H d, J=6.8 Hz), 5.40-5.31 (1 H m, 4.53
(2H, t, J=5.7 Hz), 4.35 (1 H t, J=6.4 Hz), 4.14 (3H, s), 3.90 (3H, s),
2.64-2.54 (2H, m, 2.00-1.86 (2H, m, 1.85-1.59 (6H n). Exanple 58:
(S)-2-Am no-4-{6-nmet hoxy-4-[4-(4-met hoxy- benzoyl am no) - phenoxy] - qui nol i n-
7-yl oxy}-butyric acid HZNO, N~ HOI®OIl 901 NHOI ~ Z OLC/ M purity:

94 % 49 (1H,
3 %0 5T 3k e LGN 1001 cr@?%%e*@@%@é@m*)%gg% IH S,
7.41 (1Nﬂor$$qlutlbn:{?0 (nBHnd thr: prgdi@twaw#racwd@ﬂh(imc @0 nmyk-washadmith kgingg (1H, d,
‘:J)) g 93 3"%% m8)4d|‘fb%l r#vgmg\@éu ?ﬁd &%céﬁtr%%d(n%bbr rBduced Bred6urk ¥ hivs 135 Rg 8bPcrliddt, S) |
(S)-2- A?ﬁ’%ili"h{ch“{a&“E%fil\i’lﬂﬂﬂfy'i‘B‘Hﬁﬁ%@&t"b@ﬁ??"tasltﬁpno) phenoxy] - 6- met hoxy-

qui nol ie/Msyinedp{lutyric acid cyclopentyl ester 114 HZNON O O O O NH
Ol--v LC/MS purity: 93 % mz 520 [M+H]'.'"H NWVR (300 Mz, CD3OD) 8: 8.69
(1H d, J=6.8 Hz), 7.88 (1 H s), 7.85-7.78 (2H, m, 7.66 (1 H s),

7. 37 7 . 3094 2HS)-PAAmi-9-f6-hetheixy-¢H4- =g @ramethyl-Heazpylagirg)-planaxylrguinon-52  ( 2H,
t, 4 Hz 4.13 (3H, ., 2.67-2.49 (2H, :

1 92 (276 '%buﬁnégc'é&ycmgehyﬁt& 85- 1) 58 (7H, (r‘r) i) 03-0.96 (2H, (r’r), "
0.95-0.87 (2H, m. Exanple 60:

('S) - 2- Abaigtch-of B)l2bdreyahppiLpanaRedyRIopy4-trildbmetHyhissasydmiteret hoxy-
phenoxy]-quinolin-7-yloxy}-butyric acid cyclopentyl ester in 4.4 % formic acidMeOH (8 mi)

3§

was degassed and put under nitrogen three times. Pd(OH). (20 mg) was added and the
reaction mixture was stirred at 70 °C for 2 hr. The suspension was left cooling, filtered
through a pad of Celite and washed thoroughly with DCM (30 ml) and MeOH (30 mi), and the
filirate was concentrated under reduced pressure. The product was then purified by semi-
preparative HPLC to give 17 mg of product (13 % yield over 2 steps).

Example b54: (S)-2-Amino-4-{B-methoxy-4-{4-(4-triflucromethyl-benzoylamino)-phenoxy}-
quinolin-7-yloxy}-butyric acid

LC/MS purity: 100 %, m/z 556 [M+H]". 'H NMR (300 MHz, CDsOD), & 8.71 (1H, d, J=6.6
Hz), 8.16 (2H, d, J=8.1 Hz), 8.03-7.97 (2H, m), 7.90 (2H, d, J=3.6 Hz), 7.87 (1H, s), 7.58 (1H,
s), 7.45-7.39 (2H, m), 6.98 (1H, d, J=6.6 Hz), 4.56 (2H, t, J=5.5 Hz), 4.31-4.25 (1H, m), 4.15
(3H, s), 2.72-2.61 (1H, m), 2.59-2.50 (1H, m).

Examples 55 to 72 were synthesised following the route shown in Scheme 23, using the
appropriate acid chloride intermediate in Scheme 22.



qui nolin-7-yl oxy}-butyric acid ZNO/ NN\ HOOO\ ONH O ---v LCOM
purity: 94 % niz 452 [MrH'.' H NMR (300 MHz, CD3CD) 8: 8.69 (1H, d, J=6.8
Hz), 7.89 (1H, s), 7.82 (2H, d, J=8.9 Hz), 7.62 (1 H, s), 7.37-7.29 (2H,
m, 6.94 (L H d, J=6.8 Hz), 4.55 (2H t, J=5.6 Hz), 4. 33 (1H, dd, J=5.6,
7.1 Hz), 4.14 (3H, s), 2.75-2.61 (1H m), 2.61- 2.48 (1L H, ), 1.88-1.76
(1H, ). 1.03-0.96 (2H m), 0.95-0.87 (2H, ). Exanple 61:

(S) - 2- Ami no- 4- { 4-[ 4- (2- f | uor o- benzoylAm no) - phenoxy] - 6- net hoxy- qui nol i n- 7-
yl oxy}-butyric acid cyclopentyl ester 115 HZNO/ N~ OOO | d ONHF O

| ~b LG/ MS purity: 93 % mz 574 [MrH ' .' H NVR (300 . 8.71 (1H,
d, J=6. @camn:ve 5% (ﬁc‘)27'/‘-\?9lf!n0(42&4&416‘%L| Orct%inzeilﬁm"@ ghef‘%\gl%m?%c”(quﬂ)'"ﬁ*?‘?' 7. 65(
(1H, Shioxdy Byt ool ddbhort) eaté 437,38 (H, m 7.57-7.32 (1K m,

7.31-7 (1H, d, J=6.8 Hz), 5.40-5.32 (1H, m, 53(2H,t,
J=5.6 Hz), 435(1 H t, J=6.4 Hz), 4.14 (3H, s), 2.64-2.54 (2H, m,
2.01-1.85 (2H, m, 1. B‘iﬂ 06 )., Exanpl e 62:

(S)-2-Am no-4-{4-[4-(2-fl yoro- be Ig' no) - phenoxy] - 6- net hoxy- qui nol i n-7-

yl oxy}-butyric acid HZNQ

5 “CI.

0

LC/MS purity: 98 %, miz 574 [M+H]". "H NMR (300 MHz, CDsOD), 8: 8.72 (1H, d, J=6.6 Hz),
8.03-7.94 (2H, m), 7.90 (1H, s), 7.83 (1H, d, J=7.7 Hz), 7.76-7.69 (1H, m), 7.67 (1H, s),7.63-
7.53 (1H, m), 7.43-7.39 (2H, m), 7.39-7.32 (1H, m), 6.99 (1H, d, J=6.8 Hz), 5.40-5.31 (1H,
m), 4.53 (2H, t, J=5.6 Hz), 4.35 (1H, 1, J=6.5 Hz), 4.14 (3H, s), 2.69-2.50 (2H, m), 2.06-1.87
(2H, m), 1.85-1.58 (6H, m).

Example 56: (S)-2-Amino-4-{4-[4-(3-fluoro-benzoylamino)-phenoxyl-6-methoxy-quinolin-7-
yloxy}-butyric acid

LC/MS purity: 93 %, m/z 506 IM+HT". 'H NMR (300 MHz, CDs0D), &: 8.44 (1H, d, J=5.5 Hz),
7.88 (2H, d, J=8.9 Hz), 7.82 (1H, d, J=7.7 Hz), 7.76-7.70 (1H, m), 7.68 (1H, s), 7.63-7.53
(1H, m), 7.40-7.32 (2H, m), 7.27 (2H, d, J=8.9 Hz), 6.58 (1H, d, J=5.5 Hz), 4.52-4.37 (2H, m),
4,06 (3H, s), 3.94-3.84 (1H, m), 2.67-2.53 (1H, m), 2.46-2,32 (1H, m).



OaNHF O111 I~bl LC/MS purity: 94 % miz 506 [MrH'.'H NVR (300 Mz,
CD3OD) 8: 8.69 (1H, d, J=6.6 Hz), 7.97 (2H d, J=9.0 Hz), 7.90 (1H s),
7.82-7.74 (1H, m), 7.67-7.59 (L' H m), 7.57 (1H, s), 7.40 (2H d, J=8.9
Hz), 7.37-7.24 (21-1, m), 6.96 (1H d, J=6.6 Hz), 4.60-4.51 (2H, m, 4.24
(11-1, t, J=5.9 Hz), 4.14 (3H s), 2.72-2.59 (1H n), 2.58-2.49 (1H .
Exanpl e 63:

(S)-2- Am' no 4-{4-[4- (4-f1 uoro-benzoylan no) - phenoxy] - 6- net hoxy- qui nol i n- 7-

VOINE kbR 88 G AR CE B o R ol BN epye il By RGBT
J=6.8 st)lcpxy}-sm@@cmcowctozentylreﬁters 00-7.95 (2H, m), 7.91 (1H, s), 7.66 (1 H,

s), 7.44-7.37 (2H, m), 7.29 (2H, t, J=8.8 Hz), 6.99 (1H, d, J=6.6 Hz),
5.40-5.32 (1H, nm), 4.53 (2H, J=5.5 Hz), 4.35 (1H, t, J=6.5 Hz), 4.14

(3H, s), 2.65-2.54 (2#“1&@%% M, 1.84-1.63 (6H ). Exanple

64:

(S)-2-Anmino-4-{4-[4 13 nzoyI am no) - phenoxy] - 6- met hoxy- qui nol i n-7-
O

yl oxy}-butyric acid %AJ_(}
O;\‘@\
0

LC/MS purity: 95 %, miz 585 [M+H]". "H NMR (300 MHz, CD;0OD) &: 8.71 (1H, d, J=6.8 Hz),
8.01-7.93 (4H, m), 7.90 (1H, &), 7.66 (1H, s), 7.41-7.36 (2H, m), 7.11-7.04 (2H, m), 6.99 (1H,
d, J=6.8 Hz), 5.40-5.31 (1H, m), 4.53 (2H, t, J=5.7 Hz), 4.35 (1H, t, J=6.4 Hz), 4.14 (3H, s),
3.90 (3H, s), 2.64-2.54 (2H, m), 2.00-1.86 (2H, m), 1.85-1.59 (6H, m).

Example 58 (S)-2-Amino-4-{6-methoxy-4-[4-(4-methoxy-benzoylamino)-phenoxyl-quinolin-
7-yloxy}-butyric acid

LC/MS purity: 94 %, m/z 518 [M+H]". 'H NMR (300 MHz, CD;0D) 8: 10.34 (1H, s), 8.49 (1H,
d, J=5.3 Hz), 8.16 (1H, s}, 7.99 (3H, dd, J=8.9, 20.1 Hz), 7.55 (1H, s), 7.41 (1H, s), 7.27 (2H,
d, J=9.0 Hz), 7.08 (2H, d, J=8.9 Hz), 6.48 (1H, d, J=5.3 Hz), 4.49 (2H, s}, 4.38-4.29 (2H, m),
3.96 (3H, s), 3.85 (3H, s), 3.69-3.58 (2H, m).

Example 59: (8)-2-Amino-4-{4-{4-(cyclopropanecarbonyl-amino)-phenoxyl-6-methoxy-
quinolin-7-yloxy}-butyric acid cyclopentyl ester



M5 purity: 95 % mz 506 [MrH'."' H NVR (300 MHz, CD3CD)8 857(1 H,

.7 Hz), 8.06 (2H, dd, J=5.3, 8.7 Hz), 7.93 (2H, d, J= Hz), 7.77

50 (1 H br. s), 7.38-7.22 (4H, m, 6.77 (1H d J =5.5 Hz)

H m, 4.10 (3H, s), 4.04-3.93 (1 H n, 2.69-2.56 (1 m,

H m. Exanple 65:

2 Am no-4-{4-[4-(2, 4-di fluoro-benzoyl am no) - phenoxy] - 6- met hoxy- qui nol i n

-yl oxy}-butyric aC|d cycl opentyl 1&ter 117 H2ZNO NOOO? b aNHF OF

M5 purity: 96 % l-?lg 'E'J"’ ' HyNMR (300 MHz, CD30D) 8: 8.71 (1 H,

J=6.8 Hz), 796(2H 91(1H s)790781(1Hn')

6 (1H, s), 7.41 (2H, 08 , 121-7.11 (2H, m, 6.98 (1 H, d,
Hz), 5.36 (1 H t, J=5.77 SIifz), 4.%3 (2H, t, J=5.4 Hz), 4.35 (1H t,

Hz), 4.14 (3H, s) é64-2.55 (2H, 1.93 (2H, dd, J=6.4, 13.6 Hz),

62 (6H n. Exa 66: H

Am no-4-{4-[4-(4-chl oro-benzoyl am no) - ppenoxy] - 6- net hoxy- qui nol i n-7-

oxy}-butyric acid cycl opentyl ester HZNO /o OO\l b N OVd

M5 purity: 93 % nmz 590 [M+H " ."H NMR (300 , CD3CD) S:. 8.72 (1H, d,

.6 Hz), 798(4HdJ87Hz)765(1Hs)757(2HdJ8 Hz),

0-7.37 (3H, m), 6.99 (1H,
LC/MS purity: 93 %, m/z 520 [M+|—|]+ H NMR (300 MHz, CD;0D) &: 8.69 (1H, d, J=6.8 H2),

7.88 (1H, s), 7.85-7.78 (2H, m), 7.66 (1H, s), 7.37-7.30 (2H, m), 6.94 (1H, d, J=6.8 Hz), 5.41-
5.31 (1H, m), 4.52 (2H, 1, J=5.6 Hz), 4.35 (1H, 1, J=6.4 Hz), 4.13 (3H, s), 2.67-2.49 (2H, m),
1.92 (2H, dd, J=6.2, 13.9 Hz), 1.85-1.58 (7H, m), 1.03-0.96 (2H, m), 0.95-0.87 (2H, m).
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Example 60:  (S)-2-Amino-4-{4-[4-(cyclopropanecarbonyl-amino)-phenoxy}-6-methoxy-
quinolin-7-yloxy}-butyric acid

HN o Ny,
I ANe®
|

LC/MS purity: 94 %, miz 452 [M+H]". "H NMR (300 MHz, CD,0D) &: 8.69 (1H, d, J=6.8 Hz),
7.89 (1H, 5), 7.82 (2H, d, J=8.9 Hz), 7.62 (1H, s), 7.37-7.29 (2H, m), 6.94 (1H, d, J=6.8 Hz),
455 (2H, t, J=5.6 Hz), 4.33 (1H, dd, J=5.6, 7.1 Hz), 4.14 (3H, ), 2.75-2.61 (1H, m), 2.61-
2.48 (1H, m), 1.88-1.76 (1H, m), 1.03-0.96 (2H, m), 0.95-0.87 (2H, m).

Example 61: (S)-2-Amino-4-{4-[4-(2-fluoro-benzoylamino)-phenoxy}-6-methoxy-quinolin-7-
yloxy}-butyric acid cyclopentyl ester



J=6.6 Hz), 5.40-5.32 (1 H m, 4.53 (2H, t, J=5.4 Hz), 4.35 (1H, t, J=6.4
Hz), 4.14 (3H, s), 2.64-2.54 (2H, m, 2.00-1.86 (2H, nm), 1.84-1.60 (6H,

m . Exanple 67:

(S)-2-Am no-4-{4-[4-(4-chl oro-benzoyl am no) - phenoxy] - 6- net hoxy- qui nol i n- 7-
yl oxy}-butyric acid 118 :xIcQ O 1 NH O aCl LCM purity: 95 % nmlz 522

[ MEH ' . " H NWR (300 MHz, CD3OD) 8: 8.67 (1 H, d, J=6.4 Hz), 8.01-7.93 (4H,
m, 7.88 (1H, s), 7.62-7.55 (2H, m,117.53 (1 H, s), 7.42-7.36 (2H, m), 6.92
(1H, d, J=6.4 Hz) 4. g%m 50 ( H m,y4 14 (3H s), 3.58-3.43 (1 H m,
2.70-2.57 (1 H, Exanpl e 68:

(S)-2-Am no-4-{4- [4 (2 fl B@Pﬁ;omﬁ hyl - benzoyl am nc) - phenoxy] - 6-
met hoxy- qui nol i n-7-yl oxyf’ Lﬂyr c aci cyclopentyl ester HZNcO O NHF OF
F LGNS purity: 94 % rr®642[ (300M—Iz CD30D) 8: 8.78-8.68
(1H, m, 8.11 (1 H, dd, 2.2 61Hz) -7.88 (4H, m, 7.71-7.63 (1 H,
m, 7.59-7.40 (3H, nm, 7.04-6.95 (1H m, 5.&-.32 (1 H m, 4.53 (2H, t,
J=5.6 Hz), 4.36 (1H, q, J=6.3 Hz), 4.14 (3Hp~S 21 64- 2.54 (2H, m, 1.95
(2H, d, J=6.2 Hz), 1.79-1.61 (6H, m. Exanple
(S)-2-Am no-4-{4-[4-(2-fluoro-5-trifluoronethyl-benzoyl am no) - phenoxy] - 6-
met hoxy- qui nol i n-7-yl oxy}-butyric acid 119 HZN O N~

LC/MS purity: 93 %, miz 574 [M+H]". "H NMR (300 MHz, CD;0D) & 8.71 (1H, d, J=6.8 Hz),
8.00-7.94 (2H, m), 7.91 (1H, s), 7.82-7.75 (1H, m), 7.65 (1H, s), 7.64-7.57 (1H, m), 7.43-7.38
(2H, m), 7.37-7.32 (1H, m), 7.31-7.26 (1H, m), 6.98 (1H, d, J=6.8 Hz), 5.40-5.32 (1H, m),
4.53 (2H, , J=5.6 Hz), 4.35 (1H, t, J=6.4 Hz), 4.14 (3H, s), 2.64-2.54 (2H, m), 2.01-1.85 (2H,
m), 1.85-1.62 (6H, m).

Example 62: (S)-2-Amino-4-{4-[4-(2-fluoro-benzoylamine)-phenoxy]-6-methoxy-quinolin-7-
vioxy}-butyric acid

LC/MS purity: 94 %, m/z 506 [M+H]". 'H NMR (300 MHz, CD,OD) 8: 8.68 (1H, d, J=6.6 Hz),
7.97 (2H, d, J=9.0 Hz), 7.90 (1H, s), 7.82-7.74 (1H, m), 7.67-7.59 (1H, m), 7.57 (1H, §), 7.40
(2H, d, J=8.9 Hz), 7.37-7.24 (2H, m), 6.96 (1H, d, J=6.6 Hz), 4.60-4.51 (2H, m), 4.24 (1H, t,
J=5.9 Hz), 4.14 (3H, s), 2.72-2.59 (1H, m), 2.58-2.49 (1H, m).

Example 63: (S)-2-Amino-4-{4-{4-(4-flucro-benzoylamina)-phenoxy]-6-methoxy-quinolin-7-
yloxy}-butyric acid cyclopentyl ester



HOOOONHF OFFFLCM purity: 95 % mz 574 [MtH'."H NWR (300 MHz,
CD30D) 8: 8.59-8.45 (1H, m, 809 (1 H br s), 7.92 (3H, d, J=8.3 Hz),
7.75 (1 H s), 7.62-7.41 (2H, m, 7.33 (2H, d, J=8.7 Hz), 6.71 (1 H, d,
J=4.0 Hz), 4.56-4.40 (2H, m, 4.10 (3H, s), 3.97 (1H, d, J=6.0 Hz),
2.70-2.54 (1 H m, 2.50-2.37 (1 H n). Exanple 70:

(S)-2-Am no-4-{6-nmet hoxy-4-[4-(4-trifl uoromethoxy-benzoyl am no) - phenoxy] -
qgui nolin-7-yl oxy}-butyric acid cycloldéntyl ester NN ON~ OO O /1 b O NH
O( FF lo~ OF LOMNULLtYn 95 %nmz 640 [MrH'."H NMR (300 MHz,
CD3OD) S: 8.72 (1H, d, 9=%78 .I7-8.08 (2H, m, 8.04-7.96 (2H, m,
7.91 (1 H s), 7.64 (1 H . : (4H, m, 6.99 (1 H d, J=6.6 Hz),
5.41-5.32 (1H, m, 4-53# ; t,] J=5.11Hz), 4.35 (1H, t, J=6.6 Hz), 4.14

(3H, s), 2.65-2.53 (2 , 2.01-1.8 m, 1.84-1.63 (6H, m. Exanple
71:

(S)-2-Am no-4-{6-nmethoxy-4-[4-(4-trifl uororreN'T'uo - benzoyl am no) - phenoxy] -
qui nolin-7-yl oxy}-butyric acid 120 HzZNO S ORv ::)C O NH

.
LC/IMS purity: 93 %, mfz 574 [M+H]". 'H NMR (300 MHz, CDsOD) §: 8.72 (1H, d, J=6.8 Hz),
8.09-8.02 (2H, m), 8.00-7.95 (2H, m), 7.91 (1H, s), 7.66 (1H, s), 7.44-7.37 (2H, m), 7.29 (2H,
t, J=8.8 Hz), 6.99 (1H, d, J=6.6 Hz), 5.40-5.32 (1H, m), 4.53 (2H, t, J=5.5 Hz), 4.35 (1H, t,
J=6.5 Hz), 4.14 (3H, 8), 2.65-2.54 (2H, m), 1.99-1.86 (2H, m), 1.84-1.63 (GH, m).

Example 64 (8)-2-Amino-4-{4-[4-(4-fluoro-benzoylamino)-phenoxyl-6-methoxy-quinolin-7-
yloxy}-butyric acid

LC/MS purity: 95 %, miz 506 [M+H]". 'H NMR (300 MHz, CD;OD) 8: 8.57 (1H, d, J=4.7 Hz),
8.06 (2H, dd, J=5.3, 8.7 Hz), 7.93 (2H, d, J=8.9 Hz), 7.77 (1H, s), 7.50 (1H, br. s), 7.38-7.22
(4H, m), 6.77 (1H, d, J=55 Hz), 4.59-4.45 (2H, m), 4.10 (3H, s), 4.04-3.93 (1H, m), 2.69-2.56
(1H, m), 2.55-2.41 (1H, m).

Example 65: (S)-2-Amino-4-{4-{4-(2 4-difluoro-benzoylamino)-phenoxy]-6-methoxy-quinolin-
7-yloxy}-butyric acid cyclopentyl ester



OFF F LONS purity: 94 % mfz 572 [MrH'.' H NMR (300 Mz, CD3QD) 3:
8.49-8.45 (1H, n), 8.14- 8.07 (2H, m), 7.90 (2H, d, J=9.0 Hz), 7.72 (1H,
s), 7.51-7.39 (3H, m), 7.29 (2H, d, J=8.9 Hz), 6.62 (1 H d, J=5.5 Hz),
4.72-4.57 (2H, n), 4.08 (3H, s), 3.98-3.90 (1 H, n), 2.67-2.53 (1H, ),
2.49-2.31 (1 H nm. Exanple 72:

(S)-2-Am no-4-(6-nmet hoxy-4-{4-[(3-net hyl -1H i ndene- 2- car bonyl ) - am no] -
phenoxy} - qui nol i n- 7-yl oxy) -butyric d87d cycl opentyl ester HZNNO/ N O O O
b~ NH 0 1)b LGNS pugity. 99% (254, nm), miz 610 [MH'.'H NVR (300 M,
CD3OD), 6: 8.69 (1H, d.2 ~yZ& N9-7,92 (3H, M), 7.53 (1 H, s),

7.29-7.39 (2H, m, 7'111’)' ( .95 (1H, d, J=6.6 Hz), 4.52 (2H, t,
J=5.5 Hz), 4.34 (1H, t, {J=675 Hz), 4.13 (3H, s), 2.95-3.07 (1H, m,
2.52-2.66 (2H, m, 1.8 04 (2H, m, 1.83 (6H, m, 1.30 (2H, s), 1.20
(3H, d, J=7.1 Hz). Ex les 73 and 74 ,ﬁ/n,&hesi sed follow ng the route
shown in Schene 23, using benzenesul fonyl chlofide in Schene 22. Exanpl e
73. (S)-2-Am no-4-[ 4-(4-benzenesul f onyl am g0-ghenpxy) - 6- met hoxy- qui nol i n-7-
yl oxy] -butyric acid cyclopentyl ester 121 HZNg 000N I/ O/ I NH
Oo I t

LC/MS purity: 96 %, miz 592 [M+H]*. "H NMR (300 MHz, CDsOD) &: 8.71 (1H, d, J=6.8 Hz),
7.96 (2H, d, J=8.9 Hz), 7.91 (1H, ), 7.90-7.81 (1H, m), 7.66 (1H, s), 7.41 (2H, d, J=8.9 Hz),
7.21-7.11 (2H, m), 6.98 (1H, d, J=6.8 Hz), 5.36 (1H, t, J=5.7 Hz), 4.53 (2H, {, J=5.4 Hz), 4.35
(1H, t, J=6.4 Hz), 4.14 (3H, s), 2.64-2.55 (2H, m), 1.93 (2H, dd, J=6.4, 13.6 Hz), 1.82-1.62
(6H, m).

Example 66: (8)-2-Amino-4-{4-[4-(4-chioro-benzoylamino)-phenexy}-6-methoxy-quinolin-7-
yloxy}-butyric acid cyclopentyl ester

LC/MS purity: 93 %, m/z 590 [M+H]*. "H NMR (300 MHz, CD50OD) 8: 8.72 (1H, d, J=6.6 Hz),
7.98 (4H, d, J=8.7 Hz), 7.65 (1H, s}, 7.57 (2H, d, J=8.5 Hz), 7.50-7.37 (3H, m), 6.99 (1H, d,
J=6.6 Hz), 5.40-5.32 (1H, m), 4.53 (2H, t, J=5.4 Hz), 4.35 (1H, t, J=6.4 Hz), 4.14 (3H, s),
2.64-2.54 (2H, m), 2.00-1.86 (2H, m), 1.84-1.60 (6H, m).

Example 67: (S)-2-Amino-4-{4-[4-(4-chloro-benzoylamino)-phenoxy]-6-methoxy-quinolin-7-
yloxy}-butyric acid



LG MS purity: 95 % (254 nm, mz 592 [M+H'.'H NWMR (300 MHz, CD30D) 5:8.68
(1H, d, J=6.6 Hz), 7.86-7.81 (3H, m, 7.67-7.59 (2H, m, 7.58-7.50 (2H,
m, 7.37-7.30 (2H, m, 7.29- 7.23 (2H, m, 6.82 (1 H d, J=6.8 Hz),
5.39-5.31 (1H, m, 4.51 (2H, t, J=5.6 Hz), 4.34 (1 H t, J=6.5 Hz), 4.10
(3H, s), 2.65-2.52 (2H m, 2.00-1.86 (2H, m, 1.84-1.57 (6H, m. Exanple
74: (S)-2-Am no-4-[4-(4-benzenesul foggll am no- phenoxy) - 6- net hoxy- qui nol i n- 7-
yl oxy] -butyric acid HZN~O / N HO Ol8\ O/ NH 00 LC/ MS purity: 93 % (254
nm, mz 524 [I\/H—I]+ ' NI\/R( 0 N CD30D) 8: 8.46 (1H, d, J=5.7 Hz),
7.88-7.77 (2H, m, V.54 (2H, t, J=7.3 Hz), 7.40 (1 H, br
s), 7.30- 7.21 (2H, rr)o #4 =8.9 Hz), 6.50 (1 H, d, J=5.3 Hz),
4.53-4.40 (2H, m, E(S : 3. 7-3.89 (1H, m, 2.67-2.54 (1 H m,
2.48-2.35 (1 H m. Exarrple 75:
(S)-2-Am no- 4- (6-met hoxy-4-{4-[(thioph ngar bonyl ) - am noj - phenoxy} -

qui nolin-7-yloxy)-butyric acid cyclopentyl gster 122 H2ZN O,I N~ OO O\ ~
O'n NH O1-Sz LOMS: nlz 562 [MHH] ' . tHoﬁﬁ?@) MHz, DMSO-d6) 8: 10.39
(1H, s), 8.48 (1H, d, J=5.3 Hz), 8.07-8.03 ( 7~@), 7.90-7.88 (2H, m,
7.86 (1H, s), 7.52 (1H, s), 7.40 (1H, s), 7.30 (1H, s), 729723(2H n,
6.49 (1 H d, J=5.1 Hz), 5.12 (1 H t, J=5.7 Hz), 4.35-4.16 (2H, m, 3.95

(3H s)., 2 09 (1 H,
b dé:/@sé»ém 19%@, 912% 52]715%%:] %%mﬁﬁom ﬂzlt% %Ba& ?sHenf’m d n%=%14 )
8.01-7.93 (4H, m), 7.88 (1H, ), 7.62-7.55 (2H, m), 7. 3 (1H, o 7427 %l o miee2 (1h,
d. J=6.4 Hz), 4.60-4.50 (2H, m), 4.14 (3, s), 3.58-3.43 (1H, m), 2.70-2.57 (1H, m), 2.56-2.44
(1H, m).

Example 68: (S)-2-Amino-4-{4-[4-(2-flucro-5-trifluoromethyl-benzoylamino)-phenoxy]-6-
methoxy-quinolin-7-yloxy}-butyric acid cyclopentyl ester

LC/MS purity: 94 %, miz 642 [M+H]". H NMR (300 MHz, CD;OD) &: 8.78-8.68 (1H, m), 8.11
(1H, dd, J=2.2, 6.1 Hz), 8.02-7.88 (4H, m), 7.71-7.63 (1H, m), 7.59-7.40 (3H, m), 7.04-6.95
(1H, m), 5.43-5.32 (1H, m), 4.53 (2H, t, J=5.6 Hz), 4.36 (1H, q, J=6.3 Hz), 4.14 (3H, s}, 2.64-
254 (2H, m), 1.95 (2H, d, J=6.2 Hz), 1.79-1.61 (6H, m).

Example 69: (S)-2—Amino-4—{4-[4-(2—ﬂuoro-5-trifiuoromethyl-benzoylamino)—phenoxy]-ﬁ-
methoxy-guinelin-7-yloxy}-butyric acid



The route to Exanple 75 is outlined belowin Scheme 24. BhONHON 101 /
/ BnON _ol-j" O1l// O 00/ OCI Stage |l /| NS Stage 2 NS 1 HI H
BocHNer Stage 3 0 OY Q 2NN O BocHN ON- O-~TTIIO _ ~O1 / / CO1/ I b

QO HO S Stage4 O1H | / Schene 24 Stage 1-Thi ophene-2-carboxylic acid

[ 4- (7-benzyl oxy- 6- met hoxy- qui nol i n- 4-yl oxy) - phenyl ] - am de A suspensi on of
7- benzyl oxy- 4-chl or o- 6- net hoxy-qui noline (0.50 g, 1.67 nmol) and

t hi ophene- 2- carboxylic acid (4-hydrd¥/-phenyl)-anmde (1.10 g, 5.01 nml) in
DMF (1 mM) was heated %g 140 %for Syhours. The crude was poured into DCM
(50 M) and 1 M NaCH (E ) > Theg 3 c | ayer was separated, washed with
brine, dried over 'VQSO‘L] L]t er edhand [ GB2006/ 001609 123 concentrated
under reduced pressure. Bur?Pfi §ation has achi eved by flash chromat ogr aphy
using DCM MeOH 99/ 1 as eluent, to provi he title conpound (289 ng, 36 %
yield). LCOM: mz 483 [MtH'."'H NWR ( , fDMBO-de) 3: 10.37 (1H, s),
8.48 (1H, d, J=5.3 Hz), 8.06-8.02 (1H m .90-7.85 (3H, m, 7.55 (2H,
s), 7.52 (2H, d, J=4.5 Hz), 7.47-7.41 (2H 40-7.36 (1H, m,
7.32-7.26 (2H, m, 7.26-7.23 (1 H nm, 6.4 , J=5.3 Hz),

o)
9

LCIMS purity: 95 %, miz 574 [M+H]". "H NMR (300 MHz, CD;OD) &: 8.59-8.45 (1H, m), 8.09
(1H, br 8), 7.92 (3H, d, J=8.3 Hz), 7.75 (1H, s), 7.62-7.41 (2H, m), 7.33 (2H, d, J=8.7 Hz),
6.71 (1H, d, J=4.0 Hz), 4.56-4.40 (2H, m), 4.10 (3H, s), 3.97 (1H, d, J=6.0 Hz), 2.70-2.54
(1H, m), 2.50-2.37 (1H, m).

Example 70: (S)-2—Amino—4-{6-methoxy-4—[4-(4—triﬂuoromethoxy—benzoylamino)-phenoxy}-
quinolin-7-yloxy}-butyric acid cyclopentyl ester

LC/MS purity: 95 %, miz 640 [M+H]". "H NMR (300 MHz, CD;OD) & 8.72 (1H, d, J=6.8 Hz),
8.17-8.08 (2H, m), 8.04-7.96 (2H, m), 7.91 (1H, 8), 7.64 (1H, §), 7.52-7.38 (4H, m), 6.99 (1H,
d. J=6.6 Hz), 5.41-5.32 (1H, m), 4.53 (2H, t, J=5.1 Hz), 4.35 (1H, t, J=6.6 Hz), 4.14 (3H, s),
2 65-2.53 (2H, m), 2.01-1.88 (2H, m), 1.84-1.63 (6H, m).

Example 71: (S)-2-Amino-4—{6-methoxy—4—[4-(4-triﬂuoromethoxy—benzoy!amino)—phenoxy]-
quinolin-7-yloxy}-butyric acid



5.31 (2H, s), 3.96 (3H, s). Stage 2- Thi ophene-2-carboxylic acid

[ 4- (7- hydr oxy- 6- met hoxy- qui nol i n- 4-yl oxy) - phenyl ] - am de To a sol ution of
t hi ophene- 2-carboxylic acid (4-(7-benzyl oxy-6-net hoxy-qui nol i n-4-yl oxy) -
phenyl]-am de (289 ng, 0.60 mmol) in TFA (5 m) was added thioanisole (0.5
m ). The reaction m xture was heated at 80 C for 3 hours, followed by
concentration under reduced pressure. Heptane (10 m ) and diethyl ether

(10 ml) were added and the product W5 triturated until it precipitated.
The solid was fllterﬁgi tg afford the title compound (200 ng, 85 %yield).
LO MS: mlz 393 [ M+H] ¥ | , DMBO-d6) 8:11.68 (1 H, br s), 10.48
(1L H s), 873 (1 HH J=6 .07 (1 H, dd, J=0.9, 3.6 Hz), 7.96
(2H, d, J=9.0 Hz), 7780 & H dd, :1.2, 5.1 Hz), 7.73 (1 H, s), 7.48 (1H,
s)741(2HdJ90Hz)726( J=3.9, 4. Hz), 6.79 (1 H d,

J=6.6 Hz), 4.03 (3H s). Stage 3- NH
(S)-2-tert-Butoxycarbonyl am no-4-(6- met hoxy-4-{4-[(thi ophene-2-carbonyl)-am
i no] - phenoxy}-qui nolin-7-yl oxy)-butyricodact ycl ntyl ester To a
sol ution of thiophene-2-carboxylic acid . E
[ 4- (7- hydr oxy- 6- met hoxy- qui nol i n- 4-yl oxy) - phenylo] -am de (200 ng, 0.51
mml) in DMF (10 m) under nitrogen were added (S)-4-brono-
2-tert car yl L VALl I J 0. 56
ol S AR mATr A g MR o e IRBD) ¥ B2 85 (1136, fRe 2
over ni @7 (@H, mmma(ehpcerdas o), TTIR(1Hc B dS 149 EHumbd -39 2Y. HERBE3IEM ) |
washed g (EHFBQ-Q%Q-&ZWWQJ‘%? 06, 489, 1), selansh @ker), MYl ARelm)

t fduced pre ur|

concentra under ssure. i cation was perforned by flash
chr omat2d§r2ph{1Highng DCI\/Ithen DCM MeOH 99/1 as eluent, to afford the title
conpound (210 ng, 62 %yield). LM mz 662 [ MtH +.' H NVR (300 MHz,

754 ( AR’ 45(é)%?ﬁm”%ﬁégr?eih@ﬁﬂ@ﬁe%w71‘&«-*'1%%’7@26?%{90%9%%éf? =

124 Hm)qencﬁcypmﬁalhw hxy Py ddzi)qyclﬁperﬁyl©&ﬂer t, J=5. . 4.61-4.53 (1H,
m, 4.38-4.28 (1H, m), 419409(1H ,405(3H s) 2.51-2.33 (2H, m,
1.85-1.72 (2H m, 1.71.1.53

IJ“@%J

LC/MS purity: 99 % (254 nm), m/z 610 [M+H]". 'H NMR (300 MHz, CD;0D), &: 8.69 (1H, d,
J=4.6 Hz), 7.79-7,92 (3H, m), 7.53 (1H, 5), 7.29-7.39 (2H, m), 7.11-7.27 (4H, m), 6.95 (1H, d,
J=6.6 Hz), 4.52 (2H, t, J=5.5 Hz), 4.34 (1H, 1, J=6.5 Hz), 4.13 (3H, s), 2.95-3.07 (1H, m),
2.52-2.66 (2H, m), 1.85-2.04 (2H, m), 1.57-1.83 (6H, m), 1.30 (2H, s), 1.20 (3H, d, J=7.1 Hz).

Examples 73 and 74 were synthesised following the route shown in Scheme 23, using
benzenesulfonyl chioride in Scheme 22.

Example 73: (S)—2-Amino-4—[4-(4-benzenesuIfonylamino-phenoxy)-G-methoxy—quinolin-?—
yloxyl-butyric acid cyclopentyl ester



1.49 (9H, s). Stage 4-
(S)-2-Am no- 4- (6-nmet hoxy-4-{4-[(thi ophene-2-carbonyl)-am no] - phenoxy} - qui no
lin- 7-yloxy)-butyric acid cyclopentyl ester To a sol ution of
(S)-2-tent-but oxycarbonyl am no- 4- (6- net hoxy- 4-{4-[ (t hi ophene-2-carbonyl) -
am no] - phenoxy}-qui noli n-7-yloxy)-butyric acid cycl opentyl ester (210 ng,
0.32 mol) in DCM (2.5 m) was added TFA (2.5 m) and the reaction m xture
was stirred at room tenperature fo#2B hours, foll owed by concentration
under reduced pressure., the cr e was d| | ut ed in DCM (30 m) and washed
with a saturated aqueou§ u CCB (30 M). The organic |ayer was
washed with brine (20 m MpSH, filtered and concentrated
under reduced pressure t p OVI e the t|tIe conmpound as a white solid (179
ng, 100 %yield).
(S)-2- Am no- 4- ( 6-net hox {4 [ (thi ophe rbonyl ) - am no] - phenoxy} -
qui nol i n-7-yl oxy)-butyric acid HZNO N HO% NH OS LOM: mz 495
[I\/H—I]~.'HNI\/R(300M—IZ CD30D) 8: 8.71 (1H, .6 Hz), 8.00-7.93 (3H,
m, 7.90 (1H, s), 7.78 (1 H dd, J=1.0, 50%\@ 63 (1H, s), 7.43-7.36
( 2H, n'), 7.23 (1H, dd, J=3.9, 5.0 Hz), 6.98 ( , d, J=6.6 Hz), 4.56 (2H,
t, J=5.7 Hz), 4.34 (1H, dd, J=5.5, 7.2 Hz), 4.14 (3H, s), 2.75-2.62 (1H,
n, 2.62 1 +

L5 2 s etk ol s SRRy PO, OB SEYORL 8 41 oy
t

yI i Q=86 HE)CH.86-0)3¢ 3y, m)e 8 6%47.5028H, MY NG8-7.56-(28, @)T.87-7.30 (2HO ), 7.29-
7.23 (2H, m), 6.82 (1H, d, J=6.8 Hz), 5.39-5.31 (1H, m), 4.51 (2H, t, J=5.6 Hz), 4.34 (1H, ,
J=6.5 Hz), 4.10 (3H, s), 2.65-2.52 (2H, m), 2.00-1.86 (2H, m), 1.84-1.57 (6H, m).

(
bu

Example 74: (S)-2-Amino-4-[4-(4-benzenesulfonylamino-phenoxy)-6-methoxy-quinolin-7-
vloxyl-butyric acid

LC/MS purity: 93 % (254 nm), m/z 524 [M+H]". "H NMR (300 MHz, CD;OD) &: 8.46 (1H, d,
J=5.7 Hz), 7.88-7.77 (2H, m), 7.69-7.59 (2H, m), 7.54 (2H, 1, J=7.3 Hz), 7.40 (1H, br s), 7.30-
7.21 (2H, m), 7.14 (2H, d, J=8.9 Hz), 6.50 (1H, d, J=5.3 Hz), 4.53-4.40 (2H, m), 4.05 (3H, s),
3.97-3.89 (1H, m), 2.67-2.54 (1H, m), 2.48-2.35 (1H, m).

Example 75: (8)-2-Amino-4-(6-methoxy-4-{4-[{thiophene-2-carbonyl)-amino}-phenoxy}-
quinolin-7-yloxy)-butyric acid cyclopentyl ester

1



H No Ol / LM mz 556 [ MFH] +."H NVMR (300 MHz, CD3OD) 5: 8.74 (1H, d,
J=6.8 Hz), 8.24-8.18 (2H, m, 7.91 (1 H, s), 7.74 (1 H s), 7.71 (2H, d,
J=6.2 Hz), 7.58-7.52 (2H, m, 7.43-7.36 (2H, m, 7.19 (1H, t, J=7.4 Hz),
7.01 (1H, d, J=6.8 Hz), 5.40-5.33 (1H, m, 4.53 (2H, t, J=5.6 Hz), 4.35 (1
H t, J=6.4 Hz), 4.14 (3H, s), 2.67-2.51 (2H, m, 1.93 (2H, dd, J=6.1, 13.8
Hz), 1.84- 1.59 (6H n). The synt hei% of 4-Hydroxy- N phenyl -benzam de is
outlined belowin Scheme 25. HO i ' "YOOHO!I i OHOi NO Stage | O
Stage 2 Ol/ Ir Stage BN ~\¢ Sehene 25 Stage 1- 4- Acet oxybenzoic
acid To a solution of 4-2hy r oxyb cid (1 g, 7.24 mmol ) in acetic
anhydride (2 m) were a 3 8 gF” concentrated sulfuric acid. The

reaction m xture was heatled at BO C f ¢ h. After addition of H20 (20
m), a solid preci pitatnd was filteand washed with heptane to
provide the title conpound (1.12 g, 86 %wyrelhg). LOMS mz 181 [MrH +. 'H
NVR (300 MHz, DMSO-de) 8:13.0 (1 H, br s), 7,99 §2H, d, J=6.6 Hz), 7.26
(2H, d, J=6.9 Hz), 2.33 (3H, s). Stage 2- Aetilc acid

4- phenyl car banoyl - phenyl ester 126 To a suspenston of 4-acet oxybenzoic
acid (1.12 g, 6.2 mol) in DW (100 L) was added a solution of oxalyl
chloride (6.2 M, 2 Min DCM dropw se. After a few mnutes stirring at

room tlEMiP8r mizi6d [MHIE. *HIMRI(I0 Wides SMSCide St 10.29 (16 sRBHB(HE 9 ¢Fr®r eact i on
m Xt Ur §; 4a80£865 e, k3l £80-7.88 (2H, m), 7.86 (1H, 5), 7.52 (1H, 8), 7.40 (1H, 5), 7.30 (1H,

s), 7.29-7.23 (2H, m), 6.49 (1H, d, J=5.1 Hz), 5.12 (1H, , J=5.7 Hz), 4.35-4.16 (2H, m), 3.95

(3H, s), 3.56 (1H, dd, J=5.3, 8.3 Hz), 2.74-2.59 (2H, m), 2.21-2.09 (1H, m), 1.98-1.88 (1H,

m), 1.87-1.73 (2H, m), 1.68-1.49 (6H, m).

The route to Example 75 is outlined below in Scheme 24.

BocHNI\,Br
o]

o]

Stage 3 ]
¥
HzNI\,O Na BucHNI\,O Ny
& oy &
Stage 4 \©\
s

NJ\E/) N S
H 1y

Scheme 24

Stage 1- Thiophene-2-carboxylic acid [4-(7-benzyloxy-6-methoxy-quinolin-4-yloxy)-phenyl]-

amide

A suspension of 7-benzyloxy-4-chloro-8-methoxy-quinoline (0.50 g, 1.67 mmol) and
thiophene-2-carboxylic acid (4-hydroxy-phenyl)-amide (1.10 g, 5.01 mmot} in DMF (1 ml) was
heated at 140 °C for 5 hours. The crude was poured into DCM (50 mf) and 1M NaOH (50
mi). The organic layer was separated, washed with brine, dried over MgSQ,, fiitered and



under reduced pressure and anhydrous DCM (8 m ) was added, followed by
aniline (1.69 m, 18.6 mml). After 5 mnutes of slow addition of aniline,
the product precipitated. It was filtered and washed with DCMto give
afford the title conpound as a white solid (1.6 g, 100 %yield). LC Ms:
mz 256 [MtH]' and 533 [2MtNa]'.'H NVMR (300 MHz, DMSO a@r/dkoab@e@09 1H, s),
7.99 (2H, d, J=6.6 Hz), 7.78 (2H d, J=6.9 Hz), 7.38-7.24 (4H, m, 7.12
(1H, m, 2.31 (3H, s). Stage 3- 4- I-li%roxy N- phenyl - benzam de To a

h P hecirat et oo Rftpd plteRliE PUARARATRY spiciRRy 188 Slrphdiofafiny 2. 2, TDL)
m xt ur eusivgddCMMeOHRP/ hes elyent oenpidedbefite Cf°6‘rp°2"q1@§? §9, 36 éb\l'fﬂ@)r on of 1 M HC

was ad n +A A (gh; d uksered,
vas @ dq_;t\?{mﬁ Wzé Odlagt[f\élﬁll-l]s / gYN\MRQso@MHt d)n@é@fa W 1@ B HMQ) awaR,

OAc and_ concentra n7d§ r uced
pr essurld2)t B0GB0a (tHhan) 7-004-884AHdDhd-58 1236 J 528h- %‘&/43"&5 TEMVE: mz 214
[IVI+H] Hdmﬂ'ffgmhsz'@ﬂﬂ] m), BNV (B)¢h) M‘EG—T@B/B[DI cih5))689 i, ]:13J=(513-Hz)$) 9.99 (1

n’i Ex éHSQE)(SH )76 (2H, m,7.34 (2H, , 7.07 (1 H m, 6.87 (2H,
a

(S)-2-Am no 4-[ 6- met hoxy- 4- (4- phenyl car banoyl - phenoxy) - qui nol i n- 7-yl oxy] -
butyric acid HZNON HOOO\ I / N OLCMS: nfz 488 [MrH'."'H NWVR (300
MHz, CD30CD) 6: 8.74 (1 H d, J=6.8 Hz), 8.25-8.19 hH,n),?.S?Z(lH,s),
7. 76- 7. $tagg 247 higghener2-garboxylig agig [4-(Trhydroxy-Bgnethag-quinofi-4pdoxy)phgaylly 37 (oK
M, 7.24mnidel7 (1 H m, 7.01 (1 H d, J=6.8 Hz), 4.57 (2H, t, J=5.7 Hz),
4.35-4.29 (1 H m, 4.15 (3H, s), 2.73-2.62 (1 H m, 2.62-2.50 (1 H m.
127 The followi ng exanples contain a nethyl ene spacer unit in the

si dechataa salbiiiof theaphemna-canvexyic prid fat7erbnaylexytimethont-quinaint4ed)-i n Schene

(Zg) o gl Zﬂnﬁea@féfﬂ%st( 'ﬁ%@r éb?f‘t‘rgbf 5l ug’% %dr?‘gﬁﬁggar%ﬁfﬁ?ﬁ:@? ggngw )-met hyl ] -
reaction mixture was heafed at or 3 hours followed by concentratlon under reduced
pressure. Heptane (10 ml) and diethyl ether (10 ml) were added and the product was
triturated until it precipitated. The solid was filtered to afford the title compound (200 mg, 85
% yield). -
LC/MS: m/z 393 [M+H]". "H NMR (300 MHz, DMSO-de) &: 11.68 (1H, br s}, 10.48 (1H, s),
8.73 (1H, d, J=6.6 Hz), 8.07 (1H, dd, J=0.9, 3.6 Hz), 7.96 (2H, d, J=9.0 Hz), 7.90 (1H, dd,
J=1.2, 5.1 Hz), 7.73 (1H, s), 7.48 (1H, s), 7.41 (2H, d, J=9.0 Hz), 7.26 (1H, dd, J=3.9, 4. Hz),
6.79 (1H, d, J=6.6 Hz), 4.03 (3H, s).

Stage 3- (S)-2-fert-Butoxycarbonylamino-4-(6-methoxy-4-{4-[(thiophene-2-carbonyi}-amino]-
phenoxy}-quinolin-7-yloxy)-butyric acid cyclopentyl ester

To a solution of thiophene-2-carboxylic acid [4~(7-hydroxy-6-methoxy-quinolin-4-yloxy)-
phenyl}-amide (200 mg, 0.51 mmol) in DMF (10 ml) under nitrogen were added (8)-4-bromo-
2-tert-butoxycarbonylamino-butyric acid cyclopentyi ester (196 mg, 0.56 mmol) and KzCOs
(84 mg, 0.81 mmol). The reaction mixture was stirred overnight at room temperature. The
crude was poured into DCM (30 mi), washed with H,O (30 ml} and brine (30 mi), dried over
MgSO0, and concentrated under reduced pressure. Purification was performed by flash
chromatography using DCM then DCM/MeOH 99/1 as eluent, to afford the title compound
(210 mg, 62 % yield).

LC/MS: m/z 662 [M+H]". "H NMR (300 MHz, CDCl) §: 8.50-8.45 (2H, m), 7.78 (1H, s), 7.74
(2H, s), 7.56 (2H, s), 7.34 (1H, s), 7.17 (2H, d, J=5.4 Hz), 7.14 (1H, m), 6.47 (1H, d, J=5.1



phenoxy}-qui nolin-7-yloxy)-butyric acid cycl opentyl ester HZNO OO OF F
Ol OF HLOM: mz 638 [MrH'."'H NWR (300 I\/sz CD30D) 5: 6.68 (1H, d

J=6.6 Hz), 7.89-7.82 (3H, m, 7.65-7.61 (5H, m, 7.38-7.32 (2H, m, 6. 96
(1H, d, J=6.6 Hz), 5.42-5.30 (1H, m, 4.52 (2H, t, J=5.4Hz), 4.35 (1H t,
J=6.5 Hz), 4.13 (3H, s), 3.87 (2H, s), 2.68-2.46 (21-1, m, 2.02-1.52 (8H
m /OH Acetic anhydride pry (COC cat ( DCM rt O O HQIr Stage ge | 1
AcOStageZAcOIDOAnlllneI & 3 Et,~-N, DCMHH | \ NI \ NaOH,

4 A '%3 . ﬁ 185%%@3 1"pt'd@5@ﬁ*2¢9561-56$1e1m‘err954$~age(m4 m),
(5 1;6@125(-3@ 616%“%5%-‘ %),%Légfg %ﬁg’{d"éuﬁo%ﬁ% am ‘{"i‘% gropi@ | ﬁczggfl 2C| d

anhydrq gg@£e.m ) was heated to 80 C for 45 minutes. The reaction mixture
was poured in water (50 nml) and extracted with DCM (3x50 ml). The conbi ned
organi c extracts were washed with a saturated aqueous, sol U}IQI’] of Na2CCO3

(2x50 $taye 4biS)-aAnias4-§-B@theky-4-{#H(thiaphengyBearpony) r%"t"%ﬁl’ié’&e%\% YAt r at ed
under s cdusedRE G688 Ydodetyl &t a yellow

To a solution of (S)-2-tert—butoxycarbonylamino-4-(6-methoxy—4-{4—[(thiophene—2-carbonyl)—
aminao}-phenoxy}-quinolin-7-yloxy)-butyric acid cyclopentyl ester (210 mg, 0.32 mmol) in
DCM (2.5 ml) was added TFA (2.5 ml) and the reaction mixture was stirred at room
temperature for 3 hours, followed by conceniration under reduced pressure. The crude was
diluted in DCM {30 mi) and washed with a saturated aqueous solution of Na;CQj3 (30 mi).
The organic layer was washed with brine (20 ml) and dried over MgSO,, filtered and
concentrated under reduced pressure to provide the title compound as a white solid {179 mg,
100 % yield).

Example 76: (S)—2—Amino-4—(6-methoxy—4-{4—[(thiophene-2-carbonyi)-amino}-phenoxy}-
quinolin-7-yloxy)-butyric acid

LC/MS: miz 495 [M+HT. "H NMR (300 MHz, CD5OD) &: 8.71 (1H, d, J=6.6 Hz), 8.00-7.93
(3H, m), 7.90 (1H, 5), 7.78 (1H, dd, J=1.0, 5.0 Hz), 7.63 (1H, 5), 7.43-7.36 (2H, ), 7.23 (1H,
dd, J=3.9, 5.0 Hz), 6.98 (1H, d, J=6.6 Hz), 4.56 (2H, t, J=5.7 Hz), 4.34 (1H, dd, J=56.5,7.2
Hz), 4.14 (3H, 8), 2.75-2.62 (1H, m), 2.62-2.49 (1H, m).

Example 77: (S)-2-Amino—4-[6—methoxy—4-(4-phenylcarbamoyl—phenoxy)-quinolin—7—y|oxy]-
butyric acid cyclopentyl ester



oil (6.07 g, 93 %yield), which was used in the next step w thout
purification. Stage 2- Acetic acid 4-chlorocarbonyl net hyl - phenyl ester A
sol ution of (4-hydroxy-phenyl)-acetic acid (6.07 g, 31 mmol) and DMF (10
drops) in DCM (20 m) was cooled to O C and a 2 Msolution of oxalyl
chloride in DCM (31 m, 62 mmol, 2.0 eq) was added dropw se over 10

m nutes. The reaction m xture was aIIovved to warmto room tenperature,
stirred for 2 hours and concentrate]@ under reduced pressure to give the

title conmpound as a oid 64. 9, 100 %yield). This acyl chloride
was used w t hout furthér pu |f||oﬁ St age 3- Acetic acid
4-1(4-t(fluoronethyl - carbearpy et hyl ] - phenyl ester To a sol ution of
acetic acid 4-chl orocar on?l et hyl - pheny| ester (950 ng, 4.4 mmol) in DCM
(2 M) was added triet am ne (1.24 .9pymol, 2.0 eq) and

4-trifluoromethyl- phemylamne (1.12 m . 3405 2.0 eq). The reaction
m xture was stirred at room tenperature fo 3nutes diluted with DCM
(15 m), washed with I N HCI (20 m), brine (20 M), dried (MSH),
filtered and concentrated under reduced pressure to give the title

conpound as a pale yellow solid (976 66 %vield z 338
[Mrrrl?u LCM&guav/zgss [M-i}/H]" 1 NMR (300 MHz, CD;0D) 5: 8.74 (¥H d, J 68HC{ 824-8"4

2- (4- g“{ 9@%%‘?@?{? 7"* ((?‘Htéj'ﬁﬂl HOHEM)QHﬂhﬁSBLt)szmmmdwm(aﬂol ution

(o760 e e N s

(976  nY,7-18 GHhindFy-4

hydr oxisghe ({13318 HD, 814 (B), 287X BLRH, Flel 93@L! ddyd=o XtAR BzwAS4stirred at
roomteg’geaﬁture for 2 hours, acidified to pH=1 with concentrated HCl and
ext r act 1P et hyl acetate (2 x 20 ml). The conbined organic extracts
were washed with brine (20 m), dried (MySO4), filtered and concentrated

under SNGRELY SOl N ol Schparick i ouBERBGA iRSctanisetd ow sol 1 d (760

(S)-2- Ami no- 4-[ 6- met hoxy- 4- (4- phenyl car barmyl met hyI phenoxy) qui nol i n-7-

yl oxy] +futyric acid cycl OQ?D ester 129
©\WOH — ~r ! @

0 Stage 1 0 Stage 2

t Stage 3

Scheme 25

Stage 1- 4-Acetoxybenzoic acid

To a solution of 4-hydroxybenzoic acid (1 g, 7.24 mmol) in acetic anhydride (2 ml) were
added 3 drops of concentrated sulfuric acid. The reaction mixture was heated at 80 °C for 2
h. After addition of H,O (20 ml), a solid precipitated and was filtered and washed with
heptane to provide the title compound (1.12 g, 86 % yieid).

LC/MS: miz 181 [M+H]". *H NMR (300 MHz, DMSO-ds) &: 13.0 (1H, br s), 7.99 (2H, d, J=6.6
Hz), 7.26 (2H, d, J=6.9 Hz), 2.33 (3H, s).

Stage 2- Acetic acid 4-phenylcarbamoyl-phenyl ester



\' HLOM: mz 570 [MtH"."'H NVR (300 MHz, CD30D), 5: 8.67 (114,
Hz), 7.89 (1H, s), 7.66-7.54 (514, m, 7.38-7.30 (4H m, 7.13
J=7.3 Hz), 6.95 (1H, d, J=6.4 Hz), 5.40- 5.32 (1H, m, 4.51 (21A
), 4.34 (1H, t, J=6.5 Hz), 4.13 (314, s), 3.83 (2H, s), 2.66
.01-1.85 (2H, n'), 1.84-1.58 (6H, m. Exanple 81:
S) - 2- Am no- 4-[ 6- net hoxy- 4- (4- phenyll%ar banmoyl net hyl - phenoxy) - qui nol i n-7-
| oxy] -butyric acid HZN-O / ?N~ ~N\ H LOM: mz 502[|VH-I]+.

5 MR 3000 Mo PRGBSl it 20y 6Mm81) WOMF T1007Lf Wadbcclia 7. 61

7 34-7 SQIQtI‘{WHxa'M')Gh!OWe @5\2 (ﬂbﬁ M ip D‘thdrgp‘%fE? N‘?f ige“‘( T‘"ﬂfesft‘”’!ig?r%)"ﬂz) 6.58
g 1%3 Gempkraturd, the)solufiory BechmzBidail Hﬂer B)lourséthéa'baéuo%ﬁnl(cmre waa)qonqer@@te(dslH s),

(S)-2- RH@%{JA%C(BQP{%ST? fnﬁg FW'@% e ny gz a&%d"'ioll%ecﬁ tF?(é?'{[um%\ox .- et hoxy-

qui nol i1B:67mybindfer Botiyutescof atoivaddijion gtmrlmyl th@@toéﬂctmltafeﬂ} vestiered- o1 O
N H 1%9&\1\’5\%% gﬁ%é!\nig?ivé %#dﬁh the tff‘e Uﬁﬁp&ﬁﬁoa M‘\i@h: e@UﬁQ‘I , 180 %'I-ﬁeiaﬁ (1H, s),

8. 69 s) .68 (1 H,
s), 7.536/NSSW22E6MMI aird gaﬁ[?Mzual( 3H NM% (3007Mw8 DN%% e)zwo %WH 6h71 (1 H, d,

J=6.0 Hzgg (of; #3=B.618), (718 (2 o, FedHA, BB-1.24 taH, M), 7.42 P, ), 281 {3H, 5).

Stage 3- 4-Hydroxy-N-phenyl-benzamide

To a suspension of acetic acid 4-phenylcarbamoyl-phenyl ester (1.6 g, 6.2 mmol) in
MeOH/H,O 1/1 (60 ml) was added NaOH (0.5 g, 12.5 mmol). The reaction mixture was
stirred at room temperature for 2 hours. A solution of 1M HCl was added until pH 6. A white
solid precipitated which was filtered, washed with H;O, redissolved in EtOAc and
concentrated under reduced pressure to give the fitle compound (1.30 g, 100 % yield).
LC/MS: miz 214 [M+H]" and 449 [2M+Na]". '"H NMR (300 MHz, DMSO-d5) 3: 10.13 (1H, s),
9.99 (1H, ), 7.86 (2H, m), 7.76 (2H, m),7.34 (2H, m), 7.07 (1H, m}, 6.87 (2H, m).

Example 78: (S)—2-Amino-4-[6-methoxy—4-(4-phenylcarbamoyl-phenoxy)—quinolin—?—yioxy]-
butyric acid

LC/MS: miz 488 [M+H]". 'H NMR (300 MHz, CD;OD) 8: 8.74 (1H, d, J=6.8 Hz), 8.25-8.19
(2H, m), 7.92 (1H, 5), 7.76-7.71 (2H, m), 7.64-7.56 (2H, m), 7.56-7.53 (1H, m), 7.45-7.37
@H, m), 7.24-7.17 (1H, m), 7.01 (1H, d, J=6.8 Hz), 4.57 (2H, t, J=5.7 Hz), 4.35-4.29 (1H, m),
4.15 (3H, s), 2.73-2.62 (1H, m), 2.62-2.50 (1H, m).



s), 4.00 (3H, s), 3.84 (2H, s), 2.44-2.30 (2H, m, 1.90-1.71 (2H, m,
1.69-1.46 (6H, m. Exanple 83:

(S)-2-Am no-4-(4-{4-[(2-fl uoro-phenyl carbanoyl ) - met hyl | - phenoxy) - 6- met hoxy-
qui nolin-7-yloxy)-butyric acid ZNON / HO O ~O Q | C/ M.
mz 520 [MtH ' ."H NMR (300 MHz, CD30OD) 5:8.48 (1H, d, J=6 1-7.77
(1 H m, 7.70 (1 H s), 750(2H d, J=8.5 Hz), 7.38 ( 7.22(2H,
d, J=8.5 Hz), 7.10-7.02 (3H, : 1725(1HdJGOHz),448439(2H,

2) 1414202%&( \%h‘leﬁQ exa?np% c%nt%ljn a( ﬂabﬁﬁyl@le s@ﬁc@ﬁurﬁt&n‘f‘the sﬁ:bechegn %sgwégt aq’lng m,

1
(S)-2- AW?fﬁ&f%a(%? ‘{*5‘1@-@? piifest B RERML AT BelpwyHsinatha aRArqPrigiecadieg 7t 6- met hoxy-
qgui nol i 8tage ¥l oxy) -butyric acid cyclopentyl ester HNO/ N\ OO O I? F OO
N H LOM: mz 588 [MtH'. 1H NWMR (300 MHz, DMBSO-d6) 3: 10.50 (1H, s),
8.72 (1H, d, J=6.0 Hz), 8.48 (2H, br s), 7.70-7.53 (5H, m), 7.37-7.29 (4H,
n), 6.9EX@NPe [F3 HS)-AAMIm-4B-fethpry-g{4-I(drBuoomelhy-mheagcsbarmoyamethylk) |

4.40- 4. Rblin-Avidtn blric Béid Syol ?,,’Legtng s), 3.77 (2H, s), 2.45-2.28
(2H, rr)la%n &abin EH%y)rr)%S‘”i. fid Bjologien 6. m . Exanple 85:
(S)-2-Am no-4-(4- {4 [ (3-fl uoro-phenyl oar banoyl ) - net hyl ] - phenoxy) - 6- met hoxy-
qui nol i n-7-yl oxy) - bultl?y\r:i\[o\a;i) LNHZN-O , N
l
=

FF
O\Q\ig/k’:
N
H

LC/MS: m/z 638 [M+HT". 'H NMR (300 MHz, CD;OD) &: 6.68 (1H, d, J=6.6 Hz), 7.89-7.82
(3H, m), 7.65-7.61 (5H, m), 7.38-7.32 (2H, m), 6.96 (1H, d, J=6.6 Hz), 5.42-5.30 (1H, m),
4.52 (2H, 1, J=5.4Hz), 4.35 (1H, 1, J=6.5 Hz), 4.13 (3H, s), 3.87 (2H, 8), 2.68-2.46 (2H, m)
2.02-1.52 (8H, m)

OH Acetic anhydride oH (COCI),, DMF o
m cat. H,S0, m DCM, rt Q/\rr
O —_——
HO AcO ° Stage 2 o

Stage 1 AcO

0O "0 O

1

Aniline
EtN,DCM | Stage3

H
HO ° CF, Stage 4 AcO ° CF,

Scheme 26

H
N

Stage 1- (4-Acetoxy-phenyl)-acetic acid

A solution of (4-hydroxy-phenyl)-acetic acid (5.11 g, 33.6 mmol) and concentrated sulfuric
acid (10 drops} in acetic anhydride (20 mi) was heated to 80 °C for 45 minutes. The reaction
mixture was poured in water (50 ml) and extracted with DCM (3x50 ml). The combined
organic extracts were washed with a saturated aqueous solution of Na,CO; (2x50 mi), brine



HOO O\ | HLCM: mz 520 [MrH .' H NMR (300 MHz, CD3CD)

o\l oN
5:8.41 (1H, d J=5.4 Hz), 7.63-7.57 (2H, m, 7.52 (2H, d, J=8.5 Hz 7
(1H, s), 7.34-7.27 (2H, m, 7.23 (2H, d, J=8.5 Ft),(6.87- 6. 82 (1H,)H), >
6.57 (1H, d, J=5.4 Hz), 4.37 (2H, br s), 4.01 (3H, s), 3.61 (2H, s),
3.66-3.53 (1 H s), 2.52-2.38 (1 H m, 2.29-2.10 (1 H m. Exanple 86:
(S)-2-Ami no-4-(4-{4-[(4-fluoro-phenyl carbanoyl)-met hyl ] - phenoxy} - 6- met hoxy-
qui nolin-7- onxy) butyric acid cycl ntyl ester ZNFNONI F OOO? N H

|(—§3/H|V5d i) .%25@% §|b4) ﬂgéf%dl:mab ro?i@@ntl‘éfgd urld¥btadbad &esslﬁe B3efviHh yaljow 8. 68

7. 33- 70D(5.QP8 939 v'e'F') yaicp pues uspd | S*?fh? “egs?ﬁ“@t%?ét PyfificgL %’:7), EE|z5) " 222(53E 1? (1
g 42) A 484124 30 (2H, %r’r) L 3122 (1H, brs), 41028( ?EH s), EX74 |(2H, s),
(S)-2- ﬁ% % Cft?icﬁj T¢ iorf"fehbo" %@%Fe@ Sgtrmyl ) - et hylr? ' pheﬁggy}e g7rret hoxy-
qui nolin-7-yloxy)-butyric acid HZN/~ O/ N~ HOOO\ I OF ONH 132
LC/ NB P)ngoﬁlﬁé%f M doxy-pReNNB L HOidE o7 §LBCHRnof) and DMF (1D drbpshin BEM 7. 78 (1
(20 mi) was cooled to 0 °C and a 2 M solution of oxalyi chicride in DCM (31 ml, 62 mmol, 2.0
eq) was added dropwise over 10 minutes. The reaction mixture was allowed to warm to room
temperature, stirred for 2 hours and concentrated under reduced pressure to give the tille
compound as a yellow oil (6.64 g, 100 % yield). This acyl chloride was used without further
purification.

Stage 3- Acetic acid 4-[(4-trifluoromethyl-phenylcarbamoyl)-methyl]-phenyi ester

To a solution of acefic acid 4-chlorocarbonyimethyl-phenyt ester (950 mg, 4.4 mmol) in DCM
(2 ml) was added ftriethylamine (1.24 ml, 8.9 mmol, 2.0 eq) and 4-trifluoromethyl-
phenylamine (1.12 mi, 8.9 mmol, 2.0 eq). The reaction mixture was stirred at room
temperature for 30 minutes diluted with DCM (15 mi), washed with 1 N HCI {20 ml), brine (20
ml), dried (MgSO,), filtered and concentrated under reduced pressure to give the title
compound as a pale yellow solid (876 mg, 66 % yield).

LC/MS: m/z 338 [M+H]".

Stage 4- 2-(4-Hydroxy-phenyl)-N-(4-trifl uoromethyl-phenyl}-acetamide

To a solution of acetic acid 4-[(4-trifluoromethyl-phenylcarbamoyl)-methyt}-phenyl ester (976
mg, 2.9 mmol) in methanol/iwater (1:1, 20 ml) was added sodium hydroxide (231 mg, 5.8
mmol, 2.0 eq). The reaction mixture was stirred at room temperature for 2 hours, acidified to
pH=1 with concentrated HCI and extracted with ethyl acetate (2 x 20 mi). The combined
organic extracts were washed with brine (20 ml), dried (MgSQ,), filiered and concentrated
under reduced pressure to give the title compound as a yellow sofid (760 mg, 89 % vyield).
LC/MS: miz 296 [M+H]".

Example 80: (S)-2-Amino-4—[6-methoxy—4—(4~phenylcarbamoylmethyI-phenoxy)-quinolin-?-
yloxyl-butyric acid cyclopentyl ester



7.50 (4H, m), 7.48 (1 H, br s), 7.30 (2H, d, J=8.1 Hz), 7.10-7.04 (2H, m,
6.79 (1 H d, J=5.7 Hz), 4.50 (2H, br s), 4.09 (3H, s), 4.08-3.91 (1H, m,
3.80 (2H, s), 2.70-2.53 (1H, m, 2.52- 2.40 (1 H, n). Exanple 88:
(S)-2-Am no-4-(4-{4-[(2, 4-difluoro-phenyl carbanoyl ) - net hyl ] - phenoxy} - 6-
met hoxy- qui nol i n-7-yl oxy) -butyric acid cycl opentyl ester HZNO/ N o OO OO
FfFF / N H LOMs: nlz 606 [ MtH]' HNI\/R(300I\/Hz DVSO-d6) 5:10.06 (1 H,
s), 8.70 (1H, d, J=6.0 Hz), 848(2H 2 s), 7.84 (1 H, dd, J=15.0, 6.0 Hz),
1 \
5.

7.69 (1H s), 7.56-7.5;,( )-7.29 (3H, m, 7.12-7.05 (1H, m,
6.72 (1H, d, J=6.0 Hz), ¥ 23°
s), 3.81 (2H, s), 2.45-c£?;g,

m, 4.41-4.32 (2H, n), 4.00 (3H,
Exanpl e 89: |
(S)-2-Am no-4-(4-{4- ((@1 di fl uoro- p% ar a;l;'mst hyl ] - phenoxy} - 6-
met hoxy- qui nol i n-7- butyric acid Il FF O\ 1 O\ N
H
(1

.92-1.71 (2H, n), 1.68-1.47 (6H, mn).
I[
y
H LOMS: mz 538 [MrH " .'H NMR (300 MHz, CDaQ®) 5:8.44 (1 H, d, J=5.4 Hz),
7.86-7.79 (1 H m, 7.69 H s), 7.54 (2H, d, J=8.4 Hz), 7.40 (1 H, s),
7.24 (2H, d, J=8.4 Hz), 7.09-6.97 (2H, m), 6.60 (1 H, d, J=5.4 Hz), 4.45
(2H,  DILCENS: MGE0(BHT SH NIBR 9B0MIga GTEOR), #)8673184d, U266 Hy). 7.89(1He92. 52 (1

Y K%s‘l“?sai %7"3‘37"30(4 Al Zﬁ%@ﬂ-ﬂlt J=7:3 Hz), 695 (1H, d J=6.4 H), 5.40-
(52 AL s A e TR, |

(2H, m), 2.01-1.85 (2H, m), 1.84-1.58 (6H, m).

Example 81: (S)-Z-Amino-4-[6-methoxy-4-(4-phenylcarbamoylmethyl-phenoxy)-quinolin-7-
yloxyl-butyric acid

LC/MS: miz 502 [M+HT". 'H NMR (300 MHz, CD,0D) &: 8.43 (1H, d, J=4.9 Hz), 7.67 (1H, s),
7.61 (2H, d, J=7.7 Hz), 7.54 (2H, d, J=8.3 Hz), 7.37 (1H, d, J=8.1 Hz), 7.34-7.29 (2H, m),
7.23 (2H, d, J=8.3 Hz), 7.11 (1H, t, J=7.3 Hz), 6.58 (1H, d, J=5.3 Hz), 4.76-4.68 (1H, m),
4.52-4.35 (2H, m), 4.06 (3H, 5), 3.79 (2H, 5), 2.67-2.53 (1H, m), 2.50-2.37 (1H, m).

Example 82: (S)-2-Amino-4-(4-{4-[(2—ﬂuoro~phenylcarbamoyl)-methyl]-phenoxy}-G—methoxy—
quinolin-7-yloxy)-butyric ac;id cyclopenty! ester



OO0\ Ow ~I O- N\ H LM nlz 600 [MHH *. 1H NWR (300 MHz,
DVSO-d6) 8:10.13 (1H, s), 8.70 (1H, d, J=6.0 Hz), 8.47 (2H, br s), 7.68 (1
H s), 7.62-7.41 (5H, m, 7.39-7.23 (2H, m, 6.99-6.68 (2H, m, 6.72
(11-1, d, J=6.0 Hz), 5.22 (11-1, br s), 4.36 (2H br s), 4.21 (1H, br s),
4.00 (3H, s), 3.72 (5H, s), 2.42-2.27 (2H, m, 1.96-1.70 (2H, m,
1.68-1.47 (6H, m. Exanple 91:

(S)-2-Am no-4-(6- et hoxy-4-{4-[(4- Hé?hoxy phenyl car banoyi ) - met hyl | -

pheno;\i%}mguh%%gw mm,@&wmnzmsb HEND10.08N(1H, H) EBO(NH, @, 4=<4.00 ~ N, \

30 7.81
( 1H, biz)s$48 12%1wa4 (88 (1, "P)ﬁ 755 @, %)zgggg’@ﬁé@ . Eﬁ?ﬁg“ G, (3H,
. 4 %3?8 6%'(2@%)3}3,71411-13:1 (4420 Hay, 598-5.88 (91, m) SH1-430 (TH,68, 22201H.2H ) .

H
(S) S AL £5 3 RIb)- 21250 ] By RO 1 P &8P A G O3V - phenoxy] -
qui nol i n-7-yl oxy}-butyric acid cycl opentyl ester HZNON OOO/ ONO N

é.‘mg - xa('vn[fﬂBLEc#: %52 RRi4-CRA- A uordTpiengidroambyifbtny oo ) Bafetihbi;: CD30D) ,

quinolin-7-yloxy)-butyric acid

LC/MS: miz 520 [M+HF'. "H NMR (300 MHz, CD,0D) &: 8.48 (1H, d, J=6.0 Hz), 7.81-7.77
(1H, m), 7.70 (H, §), 7.50 (2H, d, J=8.5 Hz), 7.38 (1H, s), 7.22 (2H, d, J=8.5 Hz), 7.10-7.02
(3H, m), 6.73 (1H, d, J=6.0 Hz), 4.48-4.39 (2H, m), 4.00 (3, 5), 3.98-3.91 (1H, m), 3.78 (2H,
5), 2.58-2.42 (1H, m), 2.41-2.29 (1H, m)

Example 84: (S)~2-Amino-4~(4-{4-[(3-ﬂuoro-pheny[carbamoyl)-methyl]-phenoxy}-ﬁ-methoxy—
quinolin-7-yloxy)-butyric acid cyclopenty! ester

oSV

LC/MS: miz 588 [M+H]". "H NMR (300 MHz, DMSO-ds) 5: 10.50 (1H, s), 8.72 (1H, d, J=6.0
Hz), 848 (2H, br s), 7.70-7.53 (5H, m), 7.37-7.29 (4H, m), 6.95-6.89 (1H, m), 6.74 (1H, d,
J=6.0 Hz), 5.30-5.19 (1H, m), 4.40-4.33 (2H, m), 4.21 (1H, br s), 4.01 (3H, s), 3.7 (2H, s),
2.45-2.28 (2H, m), 1.91-1.69 (2H, m), 1.67-1.46 (6H, m).

Example 85: (S)-Q-Amino-4-(4-{4-[(3—fluoro-pheny!carbamoyl)—methyl]—phenoxy}-S—methoxy—

quinolin-7-yloxy)-butyric acid



J=6.6Hz), 8.43 (2H, d, J=8.5Hz), 8.29-8.23 (2H, n), 7.93 (1 H 5s),
7.76-7.57 (6H, m, 7.06 (1H, d, J=6.6Hz), 5.40-5.31 (1 H m, 4.55 (2H, t,
J=5.3Hz), 4.35 (1H, t, J=62Hz), 4.14 (3H, s), 2 65-2. 53 (2H, M, 2.02-1.58
(9H, m. The 4-(5-Phenyl-[1, 2, 4] oxadi azol - 3-yl)-phenol side chain
substituent was prepared as described in Schenme 27. OH OHOH O/ \ [/ \
Pyridine / \ OH I HC + ¢l Ph NOfCC03, EtOH H2ZN P Stage 2 N N Stage 1
HO Scheme 27 Stage 1- 4- N-Di hydr oxy 13enzani dine To a sol ution of
4-cyanophenol (5 g, 42 nmol) in ethanol (150 nl) was added finely divided
pot assi um carbonate (29 g, 5 eq) and hydroxyl am ne hydrochloride (14 g, 5
eq) The reaction m xt \t refl ux overnight. The hot m xture

was filtered and the solild was d_jwith hot etganol (2x100 m). The

conbined filtrates vver'éoco@cerﬂra edYander reduce pressure to give the

title conpound as a |ight broan soli @ 0 yield). LCMS: mlz 153
[MH] ' . Stage 2- 4-(5-Phenyl - [1 2, 4] om phenol To a sol ution of
4- N-di hydroxy- benzam dine (7.9 , 21.7 PN anhydrous pyridine (30 m)
was added benzoyl chloride (6. 1 g, 43.7 mol, eq) at arate to maintain

gentle reflux. The reaction m xture was stirred at reflux for 18 hours.

The rea&‘é}nﬂ%’ n'i‘k%&b‘ %}as‘ﬁ@ﬂg@og%ﬁ’%ﬁbﬁnﬁﬁ .3 %3949-?%5 Fbg 5y enoved

under uced pr es ue Wwas 'acet ate and
washed (@H m).17.52 Gai d Jx§Gdtrls? B HABS), Z%d-T027 RH, m)‘ﬁe’Z%?Uaﬁu cOfHiERd.8as dried

on rragn@%QtwillS.Hj f@tﬁﬁa@dJss%H@Oh\eequr@nQV@d1meé) s8dyned)psessgse to
gi ve ellow salid w’l SI cation by col um chr onat ogr aphy (50%

Gthyl adet s & 52 Filotiamh g 2o 0

Example 86: (S)-2-Amino-4-{4-{4-[(4-fluoro-phenylcarbamoyl}-methyl}-phenoxy}-6-methoxy-
quinolin-7-yloxy)-butyric acid cyclopentyl ester

LC/MS: miz 588 [M+HT*. "H NMR (300 MHz, DMSO-dg) &: 10.33 (1H, s), 8.68 (1H, d, J=6.3
Hz), 8.46 (2H, br s), 7.67-7.62 (3H, m), 7.55-7.52 (3H, m), 7.33-7.28 (2H, m), 7.19-711 (2H,
m), 8.70 (1H, d, J=6.3 Hz), 5.25-5.18 (1H, m), 4.41-4.30 (2H, m), 4.22 (1H, br s), 4.00 (3H,
s), 3.74 (2H, ), 2.44-2.38 (2H, m), 1.95-1.71 (2H, m), 1.70-1.48 (6H, m).

Example 87: (S)-2-Amino-4-(4-{4-[(4-fluoro-phenylcarbamoyl)-methyl}-phenoxy}-6-methoxy-
quinolin-7-yloxy)}-butyric acid



afforded the title compound as a white solid (1.35 g, 26 %yield). LC M
mz 239 [MtH ' ."H NMR (300 MHz, CD30D), 5: 8.18 (2H, dd, J=1.4, 6.9 Hz),
8.01- 7.91 (2H, m, 7.71-7.52 (31-1, n), 6.95-6.88 (2H, n). 135 The
foll ow ng exanpl es were prepared by methods described in Schene 28 bel ow.
Exanmpl e 93:

(S)-2-Am no-4-(6-nmet hoxy-4-(4-[3-(4:1(fluoronet hyl -phenyl) -ureido]-phenoxy}
- quinolin-7-yl oxy)- butyric acid cy 2opentyl ester ZNO/ N\ OO O I d F F
0 O/ |chus:N)-82 Ha€/1 FEft 06A%, D) s:'SHeNVR (3907 M H, BNSCr.66) 6: 9. 82

oo e 1o (W et stk I gl o, 7 78 (1

Hz) . 648) 4(5bl-t2Hdbr =604 (3#1,)s), £025.93.(118, o}l 3tﬂso @, sY 240-A BB, ), 2.925. 7 Hz),
4.23-4,18 %I—; nm, 4.05 (31-1, s), 2.46-2.42 (21-1, m, 192177(211
,1?3“1 M61-1, m. HO /\ 1 NO\ O N\ I O N O / Stage | I
StageZO’ | ¢ O\l ~\ N2 H H 1 Stage 3HOON/ CFO/ /| CF, O\ I

NO H\ E§5ﬁ|9‘% 4 és:NX%)\-2~hmiﬂé-h(ﬁcl-[(z,4—difluoro—phenylcarbamoyl)—methyl]-phenoxy}-ﬁ-
methoxy-quinolin-7-yloxy}-butyric acid cyclopentyl ester

pRapes
l F F
o ouXy

LCAMS: miz 606 [M+HT. TH NMR (300 MHz, DMSO-dy) 8: 10.06 (1H, s), 8.70 (1H, d, J=6.0
Hz), 8.48 (2H, br s), 7.84 (1H, dd, J=15.0, 6.0 Hz), 7.69 (1H, s), 7.56-7.53 (3H, m), 7.39-7.29
(3H, m), 7.12-7.05 (1H, m), 6.72 (1H, d, J=6.0 Hz), 5.23-5.18 (1H, m), 4.41-4.32 (2H, m),
4.00 (3H, s), 3.81 (2H, 8), 2.45-2.38 (2H, m), 1.92-1.71 (2H, m), 1.68-1.47 (6H, m).

Example  89: (S)-2-Amino-4-(4-{4-](2,4-diflucro-phenylcarbamoyl)-methyil-phenoxy}-6-
methoxy-quinolin-7-yloxy)-butyric acid

HOO?

LC/MS: miz 538 [M+H]". 'H NMR (300 MHz, CD;OD) &: 8.44 (1H, d, J=5.4 Hz), 7.86-7.79
(1H, m), 7.69 (1H, s), 7.54 (2H, d, J=8.4 Hz), 7.40 (1H, 5), 7.24 (2H, d, J=8.4 Hz), 7.09-6.97
(2H, m), 6.60 (1H, d, J=5.4 Hz), 4.45 (2H, br s), 4.06 (3H, 5), 3.95-3.89 (1H, m), 3.84 (2H, s},
2.68-2.52 (1H, m), 2.49-2.32 (1H, m).

Example 90: (S)-2-Amino-4-(6-methoxy-4-{4-[(4-methoxy-phenylcarbamoyl)-methyi}-
phenoxy}-quinolin-7-yloxy)-butyric acid cyciopentyl ester



Stage 5 t{ HNON O~Oxt' / NOOO(6x1I O I O\ | stage 6 HHH
Schene 28 Stage 1-

N-[ 4- (7- Benzyl oxy- 6- net hoxy- qui nol i n- 4-yl oxy) - phenyl ] - acet am de 136 Twel ve
carousel tubes were charged with 7-benzyl oxy-4-chl or o- 6- net hoxy- qui nol i ne
(12 x 2.00 g, 12 x 6.67 mol) and N-(4-hydroxy-phenyl)-acetam de (12 x
3.03 g, 12 x 20.00 mmol, 3.0 eq) i§3NW (12 x 2.00 mM) and heated under to
nitrogen to 150 C for 2.5 hours. Th reaction m xtures were allowed to
cool to roomtenperature, diluted with DCM (12 x 20 m). The conbi ned
organi c sol utions were washed with 2N NaCH (3 x 200 m ), water (200 m),
brine (200 m ), dri 8el i red and concentrated under reduced
pressure to |l eave a brown oi urifi cation by columm chromat ography (4 %

met hanol in DCM affd?ded tRe titl conpound as_a Jeige solid (36.73 g).
LCOMs: mlz 415 [M+H]

This conp s @sed out further purification
in the next step. ge 2-
4- (7- Benzyl oxy- 6- net hoxy- qui nol i n- 4- y["oxy -pHenyIanine A sol ution of inpure

N-[ 4- (7-benzyl oxy- 6- met hoxy- qui nol i n-4-yl oxy) - phenyl ] -acetam de (36.73 @)
in nmethanol (100 m ), water (150 m) and concentrated HCI (50 m) was

heat ed . | <61 3 ) | ,e@j, 24 :
(E00° niE s 408 el >R 00 Bz BRI AR sMOiaid, Wpe MAACE =8N &

recipitate col | ected
by fil HeptS4n(Hntr Sk (Up. $)n7-BEK4IEE, o). 7139-7.23 25, @, ?ﬁg'ﬁcﬁﬁ\s@ﬁr &%sol uti on

was waghegimid N=uatss s25Qnnbs), 446 @R, 60421 1iH, Br §)e0¢ (&ISEN B.72 (Si) t er ed
and concentrated under redH?%dHBr,Iegss_ers; él—? |.eave a pale brown solid.
Purifi éh@ﬁgr?.%’g,(ZH, m), 1.96-1.70 (2H, m), 1.68-T.47 (6H, m).

Example o1: (8)-2-Amino-4-(6-methoxy-4-{4-[(4-m ethoxy-phenylcarbamoyt)-methyl]-
phenoxy}-quinolin-7-yloxy)-butyric acid

LC/MS: mfz 532 [M+H]". "H NMR (300 MHz, CD,0D) 3: 8.59 (1H, br s), 7.81 (1H, br s), 7.61-
7.48 (5H, m), 7.32 (2H, d, J=8.4 Hz), 6.91-6.84 (3H, m), 4.52 (2H, br s), 4.11 (4H, br s), 3.79
(5H, 8), 2.66-2.40 (2H, m).

Example 22: (S)-2-Amino-4-{6-methoxy-4-[4-(5-phenyl-[1 .2,41oxadiazol-3-yl)-phenoxy]-
quinolin-7-yloxy}-butyric acid cyclopentyl ester



col um chromat ography (2 % nethanol in DCM afforded the title conmpound as
an off-white solid (17.44 g, 58 %yield over 2 steps). LM mz 373
[MtH " . " H NWR (300 MHz, CDCl 3) 5:8.45 (1H, d, J=5.4 Hz), 7.62 (1H, s),
7.54 (2H, d, J=7.2 Hz), 7.46-7.31 (4H, m, 7.03-6.98 (2H, m), 6.80-6.75
(2H, m, 6.42 (1H, d, J=5.4 Hz), 5.35 (2H, s), 4.07 (3H s). Stage 3-
1-[4- (7-Benzyl oxy- 6- met hoxy- qui nol il%4-yl oxy) - phenyl]-3--(4-trifluoronethyl
-phenyl)- urea To a solution of

4- (7 bggwrﬁ@&a@s b}ﬁeézbmﬁ %@mmﬂwhamﬁmmammemﬁ §74 @BL4, Mol ) in

2. 8 m¥resl.gHz), SH?e(Zblog &%%sz&?&rﬁezﬁ d%g' ﬁ&ﬁs@yﬁ?gg SRer %o §113n76 "

St Lr Ide dqjadyﬁzé 55@L5gi1 h&dm‘)ora‘ﬂa(dg t, Iﬁl‘-’ﬁ SHz/)/f;vssﬁ(JllH engaHb)y‘lﬂ#\ls\iﬂ.atl onI agd
washed W t t her ord the title conpound as a white soli
(7.04 & 2@52%% )]‘Eo?g?sé@g,r@g mz 560 [MH'.' H NVR (300 MHz, DNBO- d6)
S: 9.15 (1H, s), 8.96 (1 H, s), 8.47 (1 H dd, J=1.8, 5.2 Hz), 7.72-7.57
(6H, 7y 3l 3 §Hv;hal‘ﬁ, Bstlden? - Wab  pteplredmas

6. 47- 61 Byt el nénfsiis el sufelfient i pichx

4-1- [4#@“%!"@% ree Kot hoxy- qui nol i n- 4-yl oxy) phenyl ] - 3- ( 4- tr|fI uor onet hyl -
phenyl)- urea A solution of
1-[4-(7- benzyl oxy- 6- met hoxy- qui nol

om- 4- yl oxy) - phenyl ] - 3- ( 4+ f | uor orret hyl -
phenyl ) -urea H/ 04 g, 12.58 nmol

n et hgnol £#@@ m) and cyel ohexene (20
m) was dégapsed rheH et under r og mweEe times. PAhe((1 g) was added
and the regetion vgs, efoff | uxmj pver ni ght. Thestgdz wasrem8ved by filtration
over a sn¥t| plug of Celite, vvalng with hot etha and DCM The yel | ow
filtrate was concerff®at ed undetd reduced pressure. The® resulting solid was
triturated with diethyl ether (50 m) to afford the title conpound as a
white solid (5.12 g, 87 % yF&¥®3 LC/MS: mz 470 [MrH]'.'H NMR (300 Mz,
DVSO-d6) 6: 10.10 (1H, br s), 9.16 (1H, s), 8.97 (1 H s), 8.41 (1 H d,
J=5.3 Hz), 7.71-7.58 (6H m ., 7.50 (1 H s), 7.28 (1 H s), 7.25-7.19 (2H,
n), 6. Saceri-dN-Bihydroxy-gengamiding g5 (3H, ).

To a solution of 4-cyanophenol (5 g, 42 mmol) in ethanol (150 ml) was added finely divided
potassium carbonate (29 g, 5 ed) and hydroxylamine hydrochloride (14 g, 5 eq) The reaction
mixture was stirred at reflux overnight. The hot mixture was filtered and the solid was washed
with hot ethanol (2x100 ml). The combined filtrates were concentrated under reduced
pressure to give the title compound as a light brown solid (6.30 g, 98 % yield).

LCIMS: miz 1563 [M+H]".

Stage 2- 4-(5-Phenyl-[1,2,4Joxadiazol-3-yi)-phenol

To a solution of 4-N-dihydroxy-benzamidine (7.9 g , 21.7 mmol) in anhydrous pyridine (30 ml)
was added benzoyi chloride (6.1 g, 43.7 mmol, 2 eq) at a rate to maintain gentle reflux. The
reaction mixture was stirred at reflux for 18 hours. The reaction mixture was cooled to room
temperature and pyridine removed under reduced pressure. The residue was dissolved in
ethyl acetate and washed with 1M HCI, aqueous NaHCO; and brine. The organic phase was
dried on magnesium sulphate and the solvent removed under reduced pressure to give 8.0 g
of a yellow solid. Purification by column chromatography (50% ethyl acetate in heptane)
afforded the title compound as a white solid (1.35 g, 26 % yield).

LC/MS: mfz 239 [M+H]". 'H NMR (300 MHz, CD,OD), &: 8.18 (2H, dd, J=1.4, 6.9 Hz), 8.01-~
7.91 (2H, m), 7.71-7.52 (3H, m), 6.95-6.88 (2H, m).



St age 5-

(S)-2-tent-Butoxycarbonyl am no-4- (6-nmet hoxy-4-[4-(3-(4-trifluoronethyl-phen
yl ) - ureido)-phenoxy]-quinolin-7-yloxy}-butyric acid cyclopentyl ester To a
sol ution of

1-[4- (7- hydr oxy- 6- met hoxy- qui nol i n- 4-yl oxy) - phenyl ] -3-p-tolyl-urea (1.6 g,
3.4 mol) in DM (15 m) were added

(S)-4-brono-2-tent-but oxycar bonyl ant+o- butyric acid cycI opentyl ester
(1.54 g, 3.4 mmol ) and pot assi um carbonate (564 ng, 4.1 mml ). The dark
brown solution was stirred at 40 C for,k 3 days enoved under

r educedhe fllewisg eammpescyere poaRgres by Ngitodsdgsy 3HH‘$%§%¥FZ§\§%?¥J | ayer was
washed with water (300 m). The emul sion was broken by addition of brine

200 M |
E)r gani 5) Fﬁ?&r?a@%ék@'gﬁb (ﬁénae\éﬁ%r" @[g\%{ef?ﬂ%@g@ha ﬁﬁebg)r ed aﬁ%ggg)?r}lzzen? rat ed
under wretotetypxpbstyrieadidcyplopentyhestatr ude product. This was purified by

flash chromatography using 2.5 % MeOH in DCM to give the title conpound
(1.62 g, 67 %yi eId LC/I\/S rrlz 739 [I\/H—I] "H NVR (300 MHz, DMSO d6) 6:

9.15 (1 H, s), 896 " H d, J51Hz) 7.72-7.58 (6H, m,
7.53 (1 H, s,7407 5720 (2H, Mg 6.46 (1 H d, J=5.3
Hz), 5.14-5.08 (1 H, -12(211 n) 3.96 , S), 2.28-2.06
(21-1, m, 1.84-1.7 , 1.6€ (el-1 .39 (9H, s). 138
Stage 6- (S)-2 |L ii AL

Am no- 4- {6- net hoxy-4-[4-(3-(4-trifluor

ne?hyﬂ-phenyl)-ureido)-phenoxy]-
qui nolin-7-yl oxy}-butyric acid cycl opentyl ester The

(S)-2-tert-but oxycarbonyl am no- 4- { 6- net hoxy-4-[ 4-(3-p-tolyl-ureido)-phenoxy
] - qui nalgMms7m/z2y830 YHHBUHNMR (300 MHz DMSPes)tty 982 6thes), E73d2HE), 2809 mol ) was
treateq. il i 0-gedlh 30bbLan 9Ty /b ) rebiuAne 1628 1B I Auovles on) kogen, The

reacti after

sol vent7.9&@Hr dnirdOcH2Lr et (ﬂ'keduk?@dl “ﬂ?r e%%*’b?és g%l "@h‘é‘“&%&dﬁa?%s tri t ur at ed

with di 893, ¥), basal f200A, e dol £ Te(epRpouTE1.86 (Gi, pol e yel | ow
solid ﬁ%k}egfmg@ 40/(?€I eI'dB Exarrz';;ﬁI2 b] (

(S)-2- Ami no-4-(6-met hoxy-4-{4-[3-(4-tr |f| uor orret hyl - phenyl ) - ur ei do] - phenoxy
)- quinolin-7-yloxy)-butyric acid ZN~NO/ N\ HOO G I/ F F
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Scheme 28

Stage 1- N-j4-(7-Benzyloxy-8-methoxy-quinolin-4-yloxy)-phenylj-acetamide



0O'0O/ 1 F NN\ HHLCOM: nfz 639 [MrH ' ."H NMR (300 MHz, DMVB :
11.16 (1 H br s), 11.06 (1 H br s), 8. 19 (1H, d,(J:5.3 Hz) , 7.0886%’21?'
d, J=7.2 Hz), 7.59 (4H, d, J=7.7 Hz), 7.53 (1H, s). 7.41 (1H, br s), 6.96
(2H, d, J=8.1 Hz), 5.96 (1H, d, J=4.9 Hz), 4.48-4.35 (2H m), 3.97 (3H s)
3.96- 3.93 (1 H ny, 2.46-2.41 (2H ), 2.31-2.19 (2H n). Exanple 95

(S)-2-Am no-4-{6-nmet hoxy-4-[4-(3-p yl -ureido henox ui nol
7-
butyric acid g:yclopentyl ester Ngﬁﬁl OOOI) i I V] Nq\ [ :—InH Lg(l\)/)éy)
mz 571 [ MtH]| 'HNI\/R(BOOM—IZ DVSO- d6) 8: 955(1H s), 9.28 (1H, s),

7. 787 .&é“gzw?"oqft]-ﬂ Qibes gHJ%%:c&):har ity 7§j§nzylcfcy247crﬁg{§<?s fi&g ol ﬁ% {68 (31
22)25 & @iég (1h .60 mmbhEnd NAZhydBx@pheéryHacetamide(32 X 343)g, 12529 4m35| ( 2H m
Ex am%o gg)(% e P2 x% &'l tibteddmder # iivodenito 180 *C o825 hol. TR, ™ .

('S) - 2-rAaition mixi{ies verdhalioped 1§ goql B pRENEMParakire AilutsH &fB,RAM 417 1P M: 7- i -
but yr i A BirddNi@irlic MiutiohOwereQvdshled Qith AN RaOHI (B x 208 mi water (200 mi), v oxyh

brine (200 mi), dried (MgSQ,), filtered and concentrated under reduced pressure to leave a
brown oil. Purification by column chromatography (4 % methanol in DCM) afforded the title
compound as a beige solid (36.73 g).

LC/MS: m/z 415 [M+H]" . This compound was used without further purification in the next
step.

Stage 2- 4—(7-Benzyloxy-6-methoxy-quinolin-4-yloxy)-phenylamine

A solution of impure N—[4-(7-benzy!oxy—6~methoxy—quinolin—4—yloxy)-pheny|]-acetamide
(36.73 g) in methanol (100 ml), water (150 ml) and concentrated HCI (50 ml) was heated fo
reflux for 6 hours. The reaction mixture was poured in water (500 ml) and basified to pH=12
with 2N NaOH. A precipitate was collected by filtration and taken up in DCM:MeOH (4:1,
1.25 L). The organic solution was washed with water (250 mi), brine (250 mi), dried (MgSQ.),
filttered and concentrated under reduced pressure to leave a pale brown solid. Purification by
column chromatography (2 % methane! in DCM) afforded the titie compound as an off-white
solid (17.44 g, 58 % yield over 2 steps}.

LC/MS: miz 373 [M+HF. 'H NMR (300 MHz, CDCls) 8: 8.45 (1H, d, J=5.4 Hz), 7.62 (1H, s),
7.54 (2H, d, J=7.2 Hz), 7.46-7.31 (4H, m), 7.03-6.98 (2H, m), 6.80-8.75 (2H, m), 8.42 (1H, d,
J=5.4 Hz), 5.35 (2H, s), 4.07 (3H, s}.

Stage 3- 1-[4-(7—Benzyloxy—G-methoxy—quinolin-4-yloxy)-pheny]]-3--(4-triﬂuoromethyi-phenyl)—

urea

To a solution of 4—(7-benzyloxy-6-methoxy—quinolin-4—yloxy)-phenylamine (5 g, 13.4 mmol) in
DCM (200 ml) was added slowly 4-trifluoromethyl phenylisocyanate (3.76 ml, 26.8 mmol).
The solution became instantaneousiy clear. After 10 min stirring, a white solid had formed.
This was collected by filtration and washed with diethyl ether to afford the title compound as
a white solid (7.04 g, 94 % yield).



M nlz
), 8.6

L 0
s

d, J

(

s

(

[MtH] ' ." H NVR (300 MHz, DVMSO-d5) 8: 9.30 (1H, s), 9.14 (1H,
, J=5.7 Hz), 8.39 (2H, br s), 7.68-7.65 (3H, n), 7.50 (3H,
: 9. , 7 7.25 (5H m, 7.16 (1 H, s), 7.00-6.97 (1 H m, 6.66
1H, d, 0 Hz), 4.37 (2H, t, J=6.0 Hz), 4.20-4.10 (1H m, 4.01 (3H,

), 2.4 31 (2H, m). Exanple 97:

S)-2- Am no-4-{4-[ 4-(3-indan-5-yl - r&i do) - phenoxy] - 6- net hoxy- qui nol i n-7-

yl oxy}-butyric acid cycl opentyl est HZN O OOIJ O/ LC M purity: 98%

(254 nqélwér{g?z %&Mﬁ'ﬂﬁh{zﬂéwﬁnﬁ yUst @@a@aH §); $oHAH( $B.4d, J=6.8 Hz),

503
1 H
)

4 d,
0 Hz), 7.33-
J=6. )
4-2.

7.89 7 7.14
(2H, syH, 80.961.8( 5.2H2).d.723 ’67@H|rw) 75??3é§ 4144 )t’)“%’%égg"i%ﬂ% 7??&“(1 Hot,
J 6.5 Eﬁg@m)ﬂeéﬁe@m%,s&@@l (61319 (BH)s). 2.81-2.94 (4H, 1), 2.47-2.67 (2H,
2."14 (2H, 86-1.99 (2H, m, 1.60-1.82 (6H m. Exanple 98:
(S) 2 Am no- 4- {4 [ 4- (3 I ndan-5-yl - urei do) - phenoxyl 6- met hoxy- qui nol i n-7-
yl Oxy} stige w i-4- aqay:urdwcs-metabkyamnm@ylo&r)tmewlmw rifugqonethgrnbenari ty: 92 %
(254 nnl‘) mz 543 [MtH'."H NMR (300 MHz, DMSO-d5) 8: 8.22 (1 H d, J=5.1
£8-7. 56 (5H, m, 7. 40 (1 H s), 7.26-7.31 (1 H m, 7.15-7.21 (1 H,
n),708(1Hd J=8.1 Hz), 6.90 (2H, d, J=9.0 Hz), 3.98 (3H, 5s),

2. 74- ZA%%luf i bf 1%(7-%«:.%0%-@%41% qlinolink4-Bxy)¢phknyls3- M-tnmmwmﬁuym t, J=6.7

Hz). Exanpl es 108 we e sing the
(R) - 4- BReIIYD- '-‘23%@10{*9 B%?%Q@H@%@"%@Rﬁ%ﬁ%&g@h%m cycll) g’pgnt yl ester at
St age 4e dﬁ%@]’@icﬁpt@ﬂhde(rlﬁ)tm@en three times. Pd/C (1 g) was added and the reaction was

Qg 30 C4 ﬁfé%vewg% O%qug\ﬂé% RSN B mtRiBE b ssntt iphi! of Baifte Wb withut yri ¢
hot ethanol and DCM The yellow filtrate was concentrated under reduced pressure. The
resulting solid was triturated with diethyi ether (50 mi) to afford the title compound as a white
solid (5.12 g, 87 % yield).
LC/MS: mfz 470 [M+HT". "H NMR (300 MHz, DMSO-dg) &: 10.10 (1H, br s), 9.16 (1H, s), 8.97
(1H, s), 8.41 (1H, d, J=5.3 Hz), 7.71-7.58 (6H, m), 7.50 (1H, s}, 7.28 (1H, s), 7.25-7.19 (2H,

m), 6.38 (1H, d, J=5.1 Hz), 3.95 (3H, s).

Stage 5- (S)—2—terf—Butcxycarbonylamino-4—{6-methoxy-4~[4—(3-(4-triﬂuoromethyl—phenyl)-
ureido)-phenoxyl-quinolin-7-yloxy}-butyric acid cyclopentyl ester

To a solution of 1-[4-(7-hydroxy-6—methoxy—quin01in-4-yloxy)~phenyl}-S-p-toIyl-urea (1.6g,3.4
mmol) in DMF (15 mi) were added (S)-4-bromo-2-tert-butoxycarbonylamino-butyric acid
cyclopentyl ester (1.54 g, 3.4 mmol} and potassium carbonate (564 mg, 4.1 mmol). The dark
brown solution was stirred at 40 °C for 3 days. The DMF was removed under reduced
pressure, EtOAc (200 ml) was added and the organic iayer was washed with water (300 mi).
The emulsion was broken by addition of brine (200 m!). The aqueous layer was extracted
again with DCM (500 ml), all organic layers were combined, dried over MgS0,, filtered and
concentrated under reduced pressure to give the crude product. This was purified by flash
chromatography using 2.5 % MeOH in DCM, fo give the title compound (1.62 g, 67 % vield).
LC/MS: m/z 739 [M+H]". 'H NMR (300 MHz, DMSO-dg) &: 8.15 (1H, s), 8.96 (1H, s), 8.48
(1H, d, J=5.1 Hz), 7.72-7.58 (6H, m), 7.53 (1H, s), 7.40-7.31 (2H, m), 7.25-7.20 (2H, m), 6.46
(1H, d, J=5.3 Hz), 5.14-5.08 (1H, m), 4.27-4.12 (2H, m}, 3.96 (3H, s), 2.28-2.06 (2H, m),
1.84-1.72 (2H, m), 1.66-1.49 (6H, m), 1.39 (%H, s).



HZN ~O, | N O- 0\ /] O/ 1 O "\-N\ HI LCMS purity: 100 % (254 nm,

m z

556.3 [M-H]'.'H NMR (300 MHz, CD3OD) 5: 8.71 (1 H, d, J=6.7 Hz),

8.02-7.94 (4H 1), o (1L H s), 7.64-7.50 (4H, ny, 7.44-7.36 (2H 6. 98
(LH d, J=6.7 Hz) 5.39-5.31 (1H, m) 4.51 (2H, t, J=5.6 Hz), 4.’:2,3”)(’1H,'t,

J=6.
100:

5 Hz), 4.13 (3H, s) 2.66-2.50 (2H, m, 2.01-1.58 (9H, m. Exa
_ , ( : , 2. : : : mpl e
(R) - 2- Ami no- 4-[ 4- (4- benzoyl am no- phenoxy) - 6- met hoxy- qui nol i n-7-yl oxy] -

butyric acid 141 H2N ~-~0 N HOOBB0/ | 0O0H LOM purity: 98 % (254

M.z 4882[M+H] 'HNI\/R(BOOM-IZ C8CD) 8 8.70 (1H d J68Hz)
8.01-7 94 (4Hm 7 89 (1H, 6 (b m o T 4213 6. 97
(1H, dStagg 6(98'2 m°4{§me(“m>4v-4rl4'@r ”5‘”5'-"1!&'7 thyl-pagiyp- ‘2’%‘ OPhe 4 13’ (3H,
s), n@m%’y!&%}'—'but?ﬂo adRxeyepbentfi@bter ’

(R - 2 m no- met hoxy- 4- [ 4- ( 3- phenyl - ur ei do) - phenoxy] - qui nol i n-7-yl oxy} -

butyric acid cyclopentyl ester ZNON QAOO\N I / O/ 1 1O NN HH
LC/ VB e (9)52-teRButsyfc@Brdnyianinor-B-raathoxyidli(G-p-telyinpgide)gthenpn-auieiedn) 5: 9. 54

(1H,
s).

- zilfxy;-%g%z ééﬁ{ e9t§t er(('?-b’h g%, 19 mkhof Wt kreat@d OBh @3 sdiitioApf 7. 78 (1H,

HClin dloxane (20 ml) under nitrogen. The reaction was complete after 3 hours stirring at
room temperature. The solvent was removed under reduced pressure and the compound
was triturated with diethyl ether (20 mi) to afford the title compound as a pale yellow solid

{1.37 g, 98 % yield).

Example 94: (S)-Z-Amino-4~(6~methoxy—4-{4-[3—(4-trifiuoromethyl—phenyl)—ureido]-phenoxy}-
quinolin-7-yloxy)-butyric acid

HZNI\,0 Ng
l
HO” Y0 ? : ;I;/ FE

LC/MS: m/z 639 [M+H]". H NMR (300 MHz, DMSO-dg), 5: 11.16 (1H, br s), 11.08 (1H, br s),
8.19 (1H, d, J=5.3 Hz), 7.80 (2H, d, J=7.2 Hz), 7.59 (4H, d, J=7.7 Hz), 7.53 (1H, 5), 7.41 (1H,
br ). 6.96 (2H, d, J=8.1 Hz), 5.96 (1H, d, J=4.9 Hz), 4.48-4.35 (2H, m), 3.97 (3H, 5), 3.96-
3.93 (1H, m), 2.46-2.41 (2H, m), 2.31-2.19 (2H, m).

Example 95: (S)-2-Amino—4-{6-methoxy—4—[4—(3-phenyl~ureido)-phenoxy]—quinolin-?—yloxy}-
butyric acid cyclopentyl ester :

N
H H

LC/MS: miz 571 [M+H]". "H NMR (300 MHz, DMSO-ds) & 9.55 (1H, s), 9.28 (1H, s), 7.78
(1H, d, J=6.6 Hz), 8.63 (3H, br s), 7.77 (1H, 5), 7.70-7.66 (3H, m), 7.48 (2H, d, J=7.5 Hz),



(1 H d, J=7.5 Hz), 7.36-7.26 (4H, m, 6.98 (1 H t, J=7.3 Hz), 6.87 (1 H,
d, J=6.6 Hz), 5.25-5.15 (1H, m, 4.42-4.38 (2H, m, 4.25-4.15 (1H, m,
4.05 (3H, s), 2.45-2.40 (2H, m, 1.88-1.79 (2H, m, 1.68-1.55 (6H m.
Exampl e 102: (R)-2

Am no- 4- { 6- met hoxy- 4- [ 4- ( 3- phenyl - ur ei do) - phenoxy] qui nolin-7-yl oxy} -
butyric acid O HO--~O N NHZOI//OI NN'o H142 LC M purity: 93
% (254 rinm), nlz 503[|VHrH] "H NVR 12800 Mz, DVBO-d6) 5:10.22 (1H, s),

9.98 ( ?bv(ﬁa wp' 3375 Hb) 15 (18, §2-8.396),(5222 (1R) t, JF.BB=). 52 (5H, m),

7.42 6.94 (1H, t,
J=7. 4%?4%(% fe)lﬁz ﬁ15i”§ 'E)gé’é(gﬁ) 4%4'9%5%‘?%3 ?11&59#55@?‘(’% s), (
385378(1H m, 2.48-2.31 (2H, m Exanple 103:

(R - 2 hox A3t \V p&g&z henoxy] -

qui noI @‘} %@ 'Xf:éla0| antgf gj %Hr%? Sjllqﬂ%éét;’edrhe @X%@FWW}(}) OO0/ I O
@] H/blEyrrchéldLCII\/B purity: 95 %(254r|rr) mz 624 [ MrH.'H NMR (300 MHz,
DVSO-d6) 6:10.79 (1H, s), 8.80 (1H, d, J=6.4 Hz), 8.63 (2H, br s), 8.21(2H,
d, J=8.1 Hz), 805(2H d, J=9.0 Hz 96 (2H, d, J=8.3 Hz), 7.77 (1 H,
s), 7.71 (1 H, s) 7.1 Xe - ), 6.86 (1 H d, J=6.4 Hz), 5.22
(1H, t, J56Hz 440 2H ), 4.23-4.16 (1H, ), 4.05 (3H, s),

D.47-2.40 (2H, . 1H92-0 7972 'O '73-1.49 (6H, ).
O
1688
H

LC/MS: miz 503 [M+HT. 'H NMR (300 MHz, DMSO-ds) 8: 9.30 (1H, 8), .14 (1H, s), 8.64
(1H, d, J=5.7 Hz), 8.39 (2H, br s), 7.68-7.65 (3H, m), 7.50 (3H, d, 3=9.0 Hz), 7.33-7.25 (5H,
m), 7.16 (1H, §), 7.00-6.97 (1H, m), 6.66 (1H, d, J=6.0 Hz), 4.37 (2H, t, J=6.0 Hz), 4.20-4.10
(1H, m), 4.01 (3H, §), 2.44-2.31 (2H, m).

Example 97: (S)-Z—Amino-4—{4-[4-(3—indan-5-yI-ureido)-phenoxy]—ﬁ-methoxy-quinolin-?—
yloxy}-butyric acid cyclopentyl ester

peese
& NoULCD

LC/MS purity: 98% (254 nm), miz 611 [M+HJ*. "H NMR (300 MHz, CD;OD), &: 8.69 (1H, d,
J=6.8 Hz), 7.89 (1H, s), 7.64-7.72 (2H, m), 7.54 (1H, s), 7.26-7.37 (3H, m), 7.14 (2H, s), 6.96
(1H, d, J=6.6 Hz), 4.53 (2H, t, J=5.6 Hz), 4.34 (1H, t, J=6.5 H2), 4.13 (3H, 5), 3.66 (1H, s ),
2.81-2.04 (4H, m), 2.47-2.67 (2H, m), 2.02-2.14 (2H, m), 1.86-1.89 (2H, m), 1.60-1.82 (6H,

m).

Example 98: (S)-2-Amino-4-{4-[4-(3-indan-5-yl—ureido)—phenoxy]—ﬁ-methoxy-quinolin-?—
yloxy}-butyric acid '



Exanpl e 104:

(R)-2- Ami no- 4- (6- et hoxy-4-{4-[3-(4-trifluoromnethyl-phenyl)-ureido]-phenoxy
}- quinolin-7-yloxy)-butyric acid cyclopentyl ester HZN\/0O 1 NOOF OF
ol / F NN\ HHLCM purity: 96 % (254 rinm), nmz 639 [MH '."H NVR (300
MHz, DMSO-d5) 5: 9.87 (1H, s), 9.78 (1H, s), 8.80 (1H, d, J=6.6 Hz), 8.64
(2H, s), 7.78 (1H, s), 7.68 (7H, rr) 7.36 (2H, d, 143 J=8.7 Hz), 6.88 (1

H d, J=6.6 Hz), 5.22 (1 H, s), jCf‘(ZH, s), 4.18 (1 H, s), 4.05 (3H, s),

2.43 (2H, m, 1.8gn(2 GOKGH, m . Exanple 105:

(R) - 2- Ami no- 4- ( 6- net hgxy-4- { (4-trif| uor onet hyl - phenyl ) - ur ei do] - phenoxy
) - qwnolm?yloxy)tym acreh HN'~/OI NHOOI FF OI ~QOy/ | F
NN\ HHLCNM purity: 950%(254 nn) mz 571 [MtH ' ." H NMR (300 MHz,
DMSO-d6) 8:10.99 (111, , 10. 90 )08 d, J=5.1 Hz), 7.72
(2H, d, J=8.1 Hz), 7. 2H, d, J 8 , s) 7.42 (2H, d,
J=9.0 Hz), 7.35 (1 H, s), 680(2H SH_‘Z 581(1H d, J51Hz)
4.40 (1 H, r’r),430(1Hr’r)393(3H 89 (1 366(1Hr’r)

2.28 (1 H m. Exanple 106:
(R) - 2- AGINID pekity: 4292 (d54uen) pmik- qM{Mfml*uerBt(m Mbermmﬂm&q@)ﬂdﬂanwy] 6-
et hoxy - QUi NOLY 7=y IRk, P4t i &, R5b9 ANEGHARE L6l BHAT m), 7.08 (1H, d,

J=8.1 Hz), 6.90 (2H, d, J=9.0 Hz), 3.98 (3H, s), 2.74-2.86 (5H, m), 1.53-1.69 (3H, m), 1.23
(2H, s ), 0.85 (1H, t, J=6.7 Hz).

Examples 99-108 were prepared as detailed in Scheme 3 using the (R)-4-bromo-2-feri-
butoxycarbonylamino-butyric acid cyclopentyl ester at Stage 4.

' Example 99: (R)-Z-Arnino-4-[4-(4—benzoyfamino—phenoxy)-B-methoxy—quinolin—7~yloxy]-
butyric acid cyclopentyl ester

Hle,,\\/o ]N\
o T8
H

LC/MS purity: 100 % (254 nm), miz 556.3 [M+H]". "H NMR (300 MHz, CD:0D) &: 8.71 (1H,
d, J=6.7 Hz), 8.02-7.94 (4H,m), 7.90 (1H, 5), 7.64-7.50 (4H, m), 7.44-7.36 (2H, m), 6.98 (1H,
d, J=6.7 Hz), 5.30-5.31 (1H, m) 451 (2H, t, J=5.6 Hz), 4.33 (1H, 1, J=6.5 Hz), 413 (3H, s),
2.66-2.50 (2H, m), 2.01-1.58 (9H, m).

Exampie 100: (R)-2—Amino-4—[4-(4—benzoylamino—phenoxy)uﬁ-methoxy—quinolin-?-yloxy]-

butyric acid



HZN O : 01-:P OO110 FOO H, F FF LCOM purity: 97 % (254 nm, mz
642 [MrH ' . 1H NMR (300 MHz, CD3OD) 5: 8.78 (1H, d, J=6.6 Hz), 8.17 (21-1,
d, J=8.1 Hz), 8.11 (1 H, dd, J=2.3, 12.8 Hz), 7.94 (1 H s), 7.89 (2H, d,
J=8.3 Hz), 7.77-7.70 (1 H, m), 7.60-7.53 (2H, m, 7.08 (1H, dd, J=1.0, 6.7,
Hz), 5.40-5.33 (1H, m, 4.56 (2H, t, J=5.7 Hz), 4.36 (1 H t, J=6.5 Hz),
4.16 (31-1, s), 2.61 (21-1, t, J=5.7 Hz), 2.02- 1.89 (2H, m, 1.86-1.62
(6H, m). Exanple 107: 141
(R) - 2- Ami no- 4- { 6- et hgw 4\L/ -Rhanyl -[ 1, 2, 4] oxadi azol - 3-yl ) - phenoxy] -
qui nol i n-7-yl oxy} - butyr| aC| ntyI ester 144 HZNI\/OIl ON ~ OO
\ / OLCOM purity: 9 581 [MtH] "."H NMR (300 MHz, CD30D)
5:8.75 (1 H, d, J=6. 8143 (2"!3 J 8 7 Hz), 8.30-8.22 (2H, nm), 7.93

),
(1H, s), 7.76-7.56 (6H m, 7.06 =§. 6 Hz), 5.41-5.31 (1H, ™,
4.55 (2H, t, J=5.5 Hz), 4.35 (1H, » 14 (3H, s), 2.70-2.46
(2H, m, 2.04-1.56 (9H, m. Exarrple 108 H

(R -2- Amino-4-(4-(2-fluoro-4-[3-(4-trifluoronethyl-phenyl)-urei do] - phenoxy}

-6- et hoxy-qui nolin-7-yloxy)-butyric acid cyclopentyl ester H2ZN - Ol N
SO/ Fonfd Mﬂty: 08 % (254 nm), m/z 488.2 [M+H]". 'H NMR (300 MHz, CD,0D) &: 8.70 (1H, d,

J=6.8 Hz), 8.01-7.94 (4H,m), 7.89 (1H, s), 7.66-7.51 (5H, m), 7.42-7.36 (2H, m), 6.97 (1H, d.
J=6.8 Hz), 4.54 (2H, t, J=5.7 Hz), 4.32-4.28 (1H, m), 4.13 (3H, s), 2.71-2.48 (2H, m).

Example 101: (R)-Z-Amino-4-{6-methoxy-4-[4-(3-phenyl-ureido)~phenoxy]—quinolin-?—yloxy}-

butyric acid cyclopentyl ester

0 N
3:“ por
o 0
it
H

N
H

LC/MS purity: 95 % (254 nm), m/z 571 [M+H]". *H NMR (300 MHz, CD;OD) 3: 9.54 (1H, s),
9.27 (1H, s), 8.79 (1H, d, J=6.6 Hz), 8:63 (3H, br s), 7.78 (1H, ), 7.71-7.67 (3H, m), 7.48
(1H, d, J=7.5 Hz), 7.36-7.26 (4H, m), 6.98 (1H, 1, J=7.3 Hz), 6.87 (1H, d, J=6.6 Hz), 5.25-5.15
(1H, m), 4.42-4.38 (2H, m), 4.25-4.16 (1H, m), 4.05 (3H, s), 2.45-2.40 (2H, m), 1.88-1.79
(2H, m), 1.68-1.55 (6H, m).

Example 102: (R)-Z-Amino-4—{6—methoxy—4—[4—(3—phenyl-ureido)-phenoxy]—quinolin-?—yloxy}-
butyric acid



O--NH F F LCMS purity: 100 % (254 nm), miz 671 [MrH".'H NVR (300 Mz,
DVSO-d6) 8:10.06 (1H, br s), 9.95 (1 H, br s), 8.83 (1 H d, J=4.9 Hz),
8.63 (3H, br s), 7.85 (1 H, dd, J=2.3, 13.4 Hz), 7.78 (1H, s), 7.73-7.62
(5H m), 7.54 (1H, t, J=9.0 Hz), 7.33 (1H dd, J=1.0, 8.9 Hz), 6.98 (1 H,
d, J=5.8 Hz), 5.21 (1H, t, J=5.6 Hz), 4.40 (2H, t, J=5.0 Hz), 4.24-4.13 (1
H m, 4.03 (3H, s), 2.43 (2H,d, J=h, 3 Hz), 1.93-1.47 (911, n). The

fol |l owi ng exarrpl es were prepared by i ng

() - 5 DERRD sl Qo WAL A 8PY hATHINOH 1A SUb0tNAz MO RKS: ap A, ester at
St age 3 nt hesi

(S)-5- b},@rﬁﬁ(ZHté)Fﬁ-SBlﬂ‘d-@éaﬁﬂd'ﬂ\%i%ﬁ?‘ﬁ@sﬁgﬂ’t'ﬁhgrfg’a@ P 62t ester i s
Olﬁt i n?Cb?t(Qh,Otvaibgb Sehens (29.d, Ad0lDtHzpred4 (1Hf pUal i), ﬁfgqngggsgggfm i ng foo
this route can be

O O cfd® %h?S‘nB‘PSQ%&q %&9%\%%@2%29{1 (%'tgagel )~OH OO Stage 2
Pd(OH) z EtOAC H2(g) 10H O OH i) ethyl chloroformate, NWMM THE O ii)
NaBH4, THF/water O }I I~z ONOO'" H~ Stage3 7V) O H NBS, PPh3,

pyri di ne, DCM St age 4 .
Example 103: (R)-2-Amino-4-{6-methoxy-4- [4-(4-trifluoromethyl-benzoylamino)-phenoxyl-

quinolin-7-yloxy}-butyric acid cyclopentyl ester

LC/MS purity: 95 % (254 nm), miz 624 [M+H]". 'H NMR (300 MHz, DMSO-dg) &: 10.79 (1H,
s), 8.80 (1H, d, J=6.4 Hz), 8.63 (2H, brs), 8.21(2H, d, J=8.1 Hz), 8.05 (2H, d, J=0.0 Hz), 7.96
(2H, d, J=8.3 Hz), 7.77 (1H, 8), 7.71 (1H, §), 7.44 (2H, d, J=0.0 Hz), 6.86 (1H, d, J=6.4 Hz),
5.22 (1H, 1, J=5.6 Hz), 4.40 (2H, , J=5.8 Hz), 4.23-4.16 (1H, m), 4.05 (3H, s), 2.47-2.40 (2H,
m), 1.92-1.77 (2H, m), 1.73-1.49 (6H, m).

Example 104: (R)-Z—Amin0-4-(6—methoxy-4-{4—[3—(4-triﬂuoromethyl—phenyl)-ureido]-phenoxy}-
quinolin-7-yloxy)-butyric acid cyclopentyl ester

H,_NI~\/O Ng
) <|> 2 F
N
N N

LC/MS purity: 96 % (254 nm), miz 639 [M+H]". *H NMR (300 MHz, DMSO-d5) 5: 9.87 (1H, s),
0.78 (1H, s), 8.80 (1H, d, J=6.6 Hz), 8.64 (2H, s), 7.78 (1H, 8), 7.68 (7H, m), 7.36 (2H, d,



Br OONO”™ HO Scheme 29 Stage 1:

(S)-2-tent-Butoxycarbonyl am no- pent anedi oi ¢ aci d 5-benzyl ester

1-cycl opentyl ester 146 OOc¢c O)~OONOHOt To a solution of

Boc-L-G@ u( OBzl )-OH (15 g, 44.5 mmol) in dichloromethane (220 m) in an

i ce-bath, was added cycl opentanol (4.8 ml, 53.3 mmol, 1.2 eq), EDC (9.4 g,
48.9 mmol, 1.1 eq) and DVAP (543 rrgﬁ 4.4 mmol, 0.1 eq). The reaction

m xture was allowed to warmto roo 3terrperature and stirred for 12 hours
for co = 181 bA 18 g, ¢§, echanisHhs)DEMB( 200 )
and vva'rsj%lgeﬁh(2 I\#I—%J ggq_lz&a% sfndl)lgttrolqne Ey)'lila'ﬁe g1r ga’m C wlsayer was then
dri ed @?‘bm)n’a%@ﬁ mh%@ﬂﬂ@ﬁa'ﬁ‘é and evaporat ed under reduced pressure. The
product was purified by colum chromatography using ethyl acetate/ hept ane

(1:4) o af e t.itl I "H NI\/R
(300" MEB? éﬁdlog)( Apingsdy ?‘% W"’Mg“%%(ﬂiw&é{f@ﬁ’g %“yz)z e‘éc’]%eﬁ&ggé (1H,

4. 25 thbhnm}yimaj)-wty(c%d;ldn) 2.15 (1H, ), 1.95-1.55 (9H, rr), 1.47 (9H, s)
St age 2- (S)-2-tent-But oxycar bonyl am no- pent anedi oi ¢ acid 1-cycl opentyl
ester OOCH O )OANMo ' O H O (S)-2-tent-Butoxycarbonyl am no-pent anedi oi c
acid 5-benzyl est e ey ter (12.4 g,

HO O (i) E
LT
N/U\N

LC/MS purity: 95 % (254 nm), miz 571 [M+HT". 'H NMR (300 MHz, DMSO-d;) 8: 10.99 (1H,
s), 10.90 (1H, s), 8.17 (1H, d, J=5.1 Hz), 7.72 (2H, d, J=8.1 Hz), 7.54 (2H, d, J=8.4 Hz), 7.49
(1H, 5), 7.42 (2H, d, J=9.0 Hz), 7.35 (1H, s), 6.80 (2H, d, J=8.4 Hz), 5.81 (1H, d, J=5.1 Hz),
4.40 (1H, m), 4.30 (1H, m), 3.93 (3H, s), 3.89 (1H, m), 3.66 (1H, m), 2.28 (1H, m),

Example 106: (R)-2—Amin0-4—{4w[2—ﬂuoro-4—(4-triﬂuoromethyl—benzoylamino)—phenoxy]-s-
methoxy-quinolin-7-yloxy}-butyric acid cyclopentyl ester

o
el e

Fr

LC/MS purity: 97 % (254 nm), m/z 642 [M+HT". 'H NMR (300 MHz, CDsOD) 8: 8.78 (1H, d,
J=6.6 Hz), 8.17 (2H, d, J=8.1 Hz), 8.1 (1H, dd, J=2.3, 12.8 Hz), 7.94 (iH, s), 7.89 (2H, d,
J=8.3 Hz), 7.77-7.70 (1H, m), 7.60-7.53 (2H, m), 7.08 (1H, dd, J=1.0, 6.7, Hz), 5.40-5.33 (1H,
m), 4.56 (2H, t, J=5.7 Hz), 4.36 (1H, t, J=6.5 Hz), 4.16 (3H, 5), 2.61 (2H, 1, J=5.7 Hz), 2.02-
1.89 (2H, m), 1.86-1.62 (BH, m).

Example 107: (R)-2-Amino-4-{6-methoxy-4-{4-(5-phenyl-[1 ,2,4oxadiazol-3-yl)-phenoxy]-
quinolin-7-yloxy}-butyric acid cyclopentyi ester



30.5 mmol) was dissolved in EtOAc (200 m) and purged with nitrogen before
addition of 20% Pd(OH)2 on carbon catalyst (1.3 g). The reaction flask was
then purged with hydrogen gas for a period of 5 mnutes before |eaving
under a ball oon of hydrogen for 5 hours for conplete reaction. The

catal yst was renoved by filtration, washing wwth 50 mMl Et QAc and the
conbined filtrates were evaporated H€der reduced pressure. The title
conmpound was isolated as a clear &I (7.73 g, 85 %yield) and required no
further purificatiomnl4d' s 3Q MHz, CDCI3) 8: 10.0 (1H, brs), 5.70
(2H, m, 4.28 (1H, m, .47 (2 2.15 (1H, m, 1.95-1.55 (9H, m,
1.47 (9H, s). Stage 3- -2~le But.gx¥ car bonyl am no- 5- hydr oxy- pent anoi c
aci d cycl opentyl estef? $1 1O N O HOEthyl chloroformate (2.45
m, 25.6 mol, 1.2 eq) 0 a stirred solution of
(S)-2-tert butoxycarbon i N0- pent aned acid 1l-cycl opentyl ester (6.73
g, 21.4 mol) and N net nor phol i ne (8705 &, 27.8 mmol, 1.3 eq) in THE
(50 mM). The reaction m xture becanme very t « W th precipitation of a
white solid. The reaction was therefore diluted\ further with THE (100 m)
to aid mxing and left stirring at -20 C for 2 . The precipitated
mass was filtered off and the filtrate was add r a period of 20
mnutes to a solution of sodium borohydride (289, 64.1 mmol, 3 eq) in
THE (20 m) and water (5 m) at 0 C. The reaction mxture was allowed to

7 X ur boNESpucts @b 4254 i s 561 (M FAE (o, ke e epe 28 e L0 The
r eduCGQ:déé S5 8. (2fihe, SBUCAYS 8S0IBEI @H, MA7 e (1Has), d76nl. 5t (B, aAc7-08 x 100
m) and dried _over esj,u te, el ] i 4 h£kHyY col um
chr onaf b dahityP '(@Cﬁ/ﬁ%%%éiﬁv%tgsg%g ti%o'é;ﬁ%)ga'gglegﬁ’ér%grmg% (5.(30 g, 78 %
yi el d) g), 2HONMS (6B04), Btad: 1 FOGH3MN).3: 5.20 (2H, m), 4.25 (1H, m), 3.65 (2H,
m, 2.00-1.57 (12H, m),

Example 108: (R)—2-Amino—4-(4-{2—f|uoro-4—[3—(4—trifluoromethyl-phenyl)-ureido]~phenoxy}-6-

methoxy-quinolin-7-yloxy)-butyric acid cyclopentyl ester

HzN I"\/
o o o F

o g,

O)\NH

PR

LC/MS purity: 100 % (254 nm), miz 671 [M+H]". 'H NMR (300 MHz, DMSO-dq) 8: 10.06 (1H,
br s), 9.95 (1H, br s), 8.83 (1H, d, J=4.9 Hz), 8.63 (3H, br 5), 7.85 (1H, dd, J=2.3, 13.4 Hz),
778 (1H, §), 7.73-7.62 (5H, m), 7.54 (1H, t, J=9.0 Hz), 7.33 (1H, dd, J=1.0, 8.9 Hz), 5.98
(1H, d, J=5.8 Hz), 5.21 (1H, , J=5.6 Hz), 4.40 (2H, t, J=5.0 Hz), 4.24-4.13 (1H, m), 4.03 (3H,
8), 2.43 (2H,d, J=5.3 Hz), 1.93-1.47 (9H, m).

0 N\
=

The following examples were prepared by using (S)-S-bromo-2-tert—butoxycarbonylamino-

pentanoic acid cyclopentyl ester at Stage 4 in Scheme 3.



1.47 (9H, s). Stage 4- (S)-5- Brono-2-tert-butoxycarbonyl am no- pent anoic
acid cyclopentyl ester Br O~-ONOQ HO 148 To a slurry of N-brono
succinimde (3.54 g, 19.9 mol, 3 eq) in DCM (30 m) was added a solution
of triphenyl phosphine (4.87 g, 18.8 mmol, 2.8 eq) in DCM (15 m ). The
solution was stirred for a further 5 mnutes before addition of pyridine
(644 pl, 7.96 mol, 1.2 eq) and a soalution of

(S)-2-Pert - but oxycar bonyl am no- 5- hy]cﬁsoxy pent anoi ¢ acid cycl opentyl ester

(2.0 Gype gy g'%sgrg?g.‘%)-5-15}0M—t@%—%ui&}cmﬁﬁhﬁaﬁﬁo%@ﬁoﬂd@&id@blbpﬁeﬁtyl tster g8 hours,
concentra in v

uo and he resji dua | vent zteottr V\g:TF 8' uene (3
x 30 npytlineizelove iy Behempea?- idditignal disiatiie: erdcet YR et Re %’6 ¥ P3nd et hyl
acet at guh@RitANG. Od; Bherd. 1983010YB527-3884. conbi ned ether and et hyl
acet at e/ hept ane sol utions was concentrated onto silica and purified by
colum chromat ography using ethyl acetate/heptane (1:9 to 2:8) to provide
the title conpound as clear oil (1.34g, 55 %yield). "H NVR (300 MHz,
CDCI3) 3: 525615! 5.05 (1 H br d), 3.45 (2H, 00-1.55(12H,
m, 1.45 (9H, anpl e 109: Os O
(S)-2- Ani no-5-[4 (4 benzoyl am no- phenoxy) - 6- met hoxy- qui nol i n- 7-yl oxy] -

pent anaj ¢ agi d ycI 0 p € NtcytbpeasbIcADC NIMEP, D@D @1:¢"1 00 H LOM purity:
94 %(czlg\ N 0870 [MFH]‘_"H—NWR ,lL 6..8.46 (1H, d,
J=5.4 Hz), 7.88 {2H d, J=5. f*eE), 7. 89( , =9 , 7.67 (1H, s),
7.65-7.53 (4H, m, C

Stage 2 | PA(OH),
EtOAc, H,(g)

OH 0.._OH
i) ethyl chioroformate, NMM, THF
0 ity NaBH,,, THF/water (]
>l\ /u\ 0] >L O/LN O
0" N \O Stage 3 N \O
H o)
0

NEBS, PPh,,
pyridine, DCM | Stage 4

Scheme 29

Stage 1; (S)-2-tert-Butoxycarbonylamino-pentanedioic acid 5-benzyl ester 1-cyclopentyl ester



7.38 (1H, s), 7.28 (21A, d, J=9.0 Hz), 6.60 (1H, d, J=5.4 Hz), 5.32-5.28
(1H, m, 4.29-4.27 (2H, m, 4.04 (4H, br s), 2.21-2.03 (4H, m, 2.01-1.79
(2H, m, 1.77-1.54 (6H n) Exanple 110:

(S)-2- Am no- 5-[ 4- (4- benzoyl am no- phenoxy) - 6- met hoxy- qui nol i n- 7-yl oxy] -
pentanoic acid 149 NHZ HOONMN OO)Il / / 00 ~HI1 / LCOOM purity: 96 %
(254 nm, nmlz 502 [ MtH] . 1H NI\/R(3qg MHz, DVMBO d6) 6: 8.50 (1H, d, J=5.2
Hz), 8.06-7.92 (4H n), 7.65-7.51 ( ?I m, 7.44 (1H, s), 7.29 (2H, d, J=8.9

Hz), 6.50 (1 H, d, J=5.3 Hz), 4.26-4.14 (2 m, 3.96 (3H, s), 3.19-3.13
(1 H m, 2.10-1.87 (4H, m. Exanple 111:

(S)-2-Am no-5-{6-nmet hoxy-4-[4-(3-p Our - phenoxy] - qui nol i n- 7-yl oxy] -
pent anoi c acid cyclopentyl ester 4 010 HzN.../"io Na _O1l / / \' 1 o
NkNl / HHLCM purity: 95 % (254’/nm), mz 585 [MtH]'. "H NWR (300 MHz,
DMSO-d6) 8: 9.57 (1H, s),gg.S (14, s), 8.72 (1 H d, J=6.0 Hz), 8.55 (3H,

br s), 7.72 (1H s), 7.672H <8, 0 7.48 (1 H d, J=7.8 Hz), 7.40
(1 H s), 7.32-7.23 (4H, ), 07 of (1]H S .97 (1 H t, J=7.2 Hz), 6.77
.20 (2H, m, 4.18-4.

(1H, d, J=6.0 Hz), 5.28-5.18 (1H m O 4.3 08 (1H m,
4.02 (3H, s), 2.10-1.80 (6H, n), 1.75-1.50 (6H, n).

To a solution of Boc-L-Glu{OBzl)-OH (15 g, 44.5 mmol) in dichloromethane (220 ml) in an
ice-bath, was added cyclopentanol (4.8 mi, 53.3 mmol, 1.2 eq), EDC (9.4 g, 48.9 mmol, 1.1
eq) and DMAP (543 mg, 4.4 mmol, 0.1 eq). The reaction mixture was allowed to warm to
room femperature and stirred for 12 hours for complete reaction. The reaction mixture was
diluted with DCM (200 mi) and washed with 1M HCI, 1M Na,COs and brine. The organic
layer was then dried over magnesium sulphate and evaporated under reduced pressure. The
product was purified by column chromatography using ethyl acetatefheptane (1:4) to afford
the title compound as a white solid (12.4 g, 69 %).

H NMR (300 MHz, CDCly) 8: 7.38 (5H, m), 5.70 (1H, m), 5.10 (2H, s}, 5.05 (1H, m), 4.25
(1H, m), 2.47 (2H, m), 2.15 (1H, m), 1.95-1.55 (9H, m), 1.47 (9H, s).

Stage 2- (S)—2—tert—ButoxycarbonyIamino-pentanedioic acid 1-cyclopenty! ester

(8)-2—ten‘-Butoxycarbonylamino—pentanedioic acid 5-benzyl ester 1-cyclopentyl ester (12.4 g,
30.5 mmol) was dissolved in EtOAc (200 ml) and purged with nitrogen before addition of
20% Pd(OH), on carbon catalyst (1.3 g). The reaction flask was then purged with hydrogen
gas for a period of 5 minutes before leaving under a balloon of hydrogen for 5 hours for
complete reaction. The catalyst was removed by filtration, washing with 50 mi EtOAc and the
combined filtrates were evaporated under reduced pressure. The title compound was
isolated as a clear ol (7.73 g, 85 % vield) and required no further purification.



Exanpl e 112:

(S) - 2- Ami no- 5- { 6- met hoxy- 4- [ 4- ( 3- phenyl - ur ei do) - phenoxy] - qui nol i n- 7-yl oxy) -
pentanoic acid 150 Oyl OH H2ZN./\iO\ N~ O1I1 / / 0O NN HHLCM purity:
93 % (254 nm, mz 517 [MrH'. 1H NWR (300 MHz, DWVSO-d6) 8:9.95 (1H, s),
6.67 (1H, s), 8.60-8.53 (3H, nm, 7.60-7.56 (4H, m, 7.41 (2H, d, J=7.5 Hz)
7.24-7.19 (4H m, 6.89 (1H t, J:7.72 Hz), 6.59 (1H, d, J=5.7 Hz), 4.16 ’
(2H, br, s), 3.93 (3H, s), 3.65-3.59°(1H, m, 2.06-1.81 (4H, m. Exanple

113 I NMIR (300 MHz, CPCIy 50,0, (1, brs , 670 (2H, m), 4.28 (1H, m), 247 @2H, m), 2.15
(S)-2- trifluoromet hyl - phenyl ) - ur ei do] - phenoxy

- qui fidlim- 179 Féﬁﬁ"lp@nﬂéﬁ "bshmd cycl opentyl ester NHZ Ol O\ N~ OO

/I F (v~" Ol I F Ni NHHLCOM purity: 90 % (254 nm, nlz
653 [ Mt H ’

579 (§iHa]9$3 éw“*e%B% Mgyl T%MSQ ootiafie o aplty ey L1010k
(2H, d, J87Hz)687(1H d, J=6.6 Hz), 5.23 (1H, m, 4.28 (2H, m,

4.12 (1 H m, 4.05 (3H, s), 2.04 (3H 1.88 (3H, 1.63
Exanpl e 114: ( O ( m. (61 ™.

(S) - 2- Ami no- 5- ( 6- met hoxy- 4- (4-[3-(4-t (41 uoronethyl -phenyl)-ureido]-ph
- qui nol i n-7-yl oxy) - pent anoi ¢ ad®d yl - phenyl) i do] - phenoxy)

o] O\Q
0]

Ethy! chioroformate (2.45 ml, 25.6 mmol, 1.2 eq) was added at -20 °C to a stirred solution of
(S)-2-tert-butoxycarbonylamino-pentanedioic acid 1-cyclopentyl ester (6.73 g, 21.4 mmol)
and N-methyl morpholine (3.05 ml, 27.8 mmol, 1.3 eq) in THF (50 ml). The reaction mixture
became very thick with precipitation of a white solid. The reaction was therefore diluted
further with THF (100 ml) to aid mixing and left stiring at -20 °C for 2 hours. The precipitated
mass was filtered off and the filtrate was added over a period of 20 minutes to a solution of
sodium borohydride (2.43 g, 64.1 mmol, 3 eq) in THF (20 ml) and water (5 ml) at 0 °C. The
reaction mixture was allowed to stir to room temperature and left for 4 hours for complete
reaction. The mixture was acidified to pH 5 with 1M HCI and the THF removed under
reduced pressure. The aqueous solution was exiracted with EtOAc (3 x 100 ml} and dried
over magnesium sulphate. The product was purified by column chromatography (DCM-
5%NMeOH/DCM) and isolated as a clear oil (5.0 g, 78 % yield).
H NMR (300 MHz, CDCly) &: 5.20 (2H, m), 4.25 (1H, m), 3.65 (2H, m), 2.00-1.57 (12H, m),
1.47 (9H, s).

Stage 4- (S)-5- Bromo-2-tert-butoxycarbonylamino-pentanoic acid cyclopentyl ester

Br



OO\ NOHOI / / FF OI\/ I F / Ni Ne 151 LC/ MS purity: 96 % (254
nm, mz 585 [MrH'.'H NVR (300 Mz, DMSO-d6) S: 8.42 (1 H, d, J=5.4 Hz),
7.71 (2H, d, J=8.7 Hz), 7.62 (2H, m), 7.52 (1 H, s), 7.36 (3H, br s), 7.02
(2H, d, J=8.1 Hz), 6.39 (1H, d, J=5.4 Hz), 4.14 (2H br s), 3.94 (3H s),

2.98 (1H, br s), 1. 88;1. 66 (4H, nm). The follow ng exanples were prepared
using the corresponding (R)-5-bronmp-2-tert- butoxycarbonyl am no-pent anoic
acid cycl opentyl ester, the synt hesi®8 of which is identical to the

(AS.) - engh L?Rl foE)?utB?MYﬂ? %Qé&i’rﬁmid% (§@b@ﬁ¢%a%mf,x@aml i DEMG (301 vids added a -
m no- 5-[ 4-(4- benzoyl am no- phenoxy) - 6- oxy- -4 vl - _pentanoic
aci d cwﬂ@p@ﬁwhe@k@'&’spm(‘fﬁ @)1@9 @“Omta &3 g E@ e ﬁﬁ'%%%& ¥6%0; (254
gn) ; gétﬁ'reajc;r 4 Mngﬁér. 5 gim 368 aNHi?Qn BIMB@ciS (648t 110,96 Tnidl, ngr)(s gvd B.m79 (1 g
’ J=0. . S N 1 3 A ). i .Id1 , , 7.4

(511, tploloy b e uhycalpoppladihe S poriadd sepudhoent St @O0 1 -
(2H, .54 Ardd) ig DO (20)l). TheSolutk, wassstirred fogd8 hgys, ganeentrates! /7 yaguo@d” 1 gg
(6H, ' ! ' ; 3 x 30 ml). Th idue was triturated with
(R - 2- r%r%gl,ig_?[sﬁl_v %g%tg??fﬁaﬁhn%!ugﬂeer(logyg _rg_)ggtque):;ﬁ_ gbui nol i ré-r]-yl gxy] -
pent andiethylagther (36 m!) mpeh ethyl acetate:heptane (179, 2 x mi). The tombined ether-an

ethy! acetate/heptane solutions was concentrated onto silica and purified by column

chromatography using ethyl acetate/heptane (1:9 to 2:8) to provide the title compound as a

clear oil (1.34g, 55 % yield).

H NMR (300 MHz, CDCls) &: 5.25 (1H, m), 5.05 (1H, br d), 3.45 (2H, m), 2.00-1.55 (12H, m),

1.45 (9H, s).

Example 109: (S)-2-Amino—5-[4-(4~benzoylamino—phenoxy)—ﬁ-methoxy—quinolin—7-yloxy]-

pentanolc acid cyclopentyl ester

LC/MS purity: 94 % (254 nm), m/z 570 (M+H]*. "H NMR (300 MHz, CD,0D) &: 8.46 (1H, d,
J=5.4 Hz), 7.98 (2H, d, J=5.1 Hz), 7.89 (2H, d, J=9.0 Hz), 7.67 (1H, s), 7.65-7.53 (4H, m),
7.38 (1H, s), 7.28 (2H, d, J=9.0 Hz), 6.60 (1H, d, J=5.4 Hz), 5.32-5.28 (1H, m), 4.29-4.27
(2H, m), 4.04 (4H, br s), 2.21-2.03 (4H, m), 2.01-1.79 (2H, m), 1.77-1.54 (6H, m)

Example 110: (S)-Z-Amino—5-[4—(4—benzoy|amino—phenoxy)-s-methoxy-quino!in—?—yloxy]—

pentanoic acid



o1l ool /' / OO0 H LCOM purity: 95 % (254 nm, mz 502 [MrH 4.' H
NVR (300 MHz, DMSO-d6) 8: 8.46 (1H, d, J=5.1 Hz), 8.02 (2H, d, J=6.3 Hz),
7.86 (2H, d, J=8.4 Hz), 7.50 (4H, m, 7.37 (1H, s), 7.19 (2H, d, J=8.1
Hz), 6.46 (1 H d, J=5.1 Hz), 4.13 (2H, t, J=6.0 Hz), 3.34 (3H, s), 2.90
(1H m, 1.86-1.66 (3H m, 1.48 (1 H m. Exanple 117:
(R)-2- Ami no- 5-[ 4- (4- benzoyl am no- p:ﬁ%oxy)-G- met hoxy- qui nol i n- 7-yl oxy] -
pent anoi ¢ acid cycl opentyl ester O\ ylO~/ NN\ HHLCM purity:
96 % (254 nm), mz 586 [M]+ 'H NWR (300 Mz, DVBO-d6) 8:9.58 (1H, s),
9.30 (1H, s), 880(1|h1b ~6..6 .54 (2H, s), 7.78 (1H, s), 7.71 (3H,
m, 7.48 (2H, d, J=7.5]Hz), 7.32 , 6.98 (1H, t, J=7.4 Hz), 6.88
(1H, d, J=6.6 Hz), 5. 220(11 1,> . (2H s), 4.12 (1 H m, 4.05 (3H,
s), 1.91 (3H, nm, 1.68 (3H, m, 1.58 Exarrple 118:
(R) - 2- Am no- 5- { 6- met hoxy-4-[ 4-(3- phenyl henoxy] qui nol i n-7-yl oxy} -
N/E 3

pentanoic acid 153 NHZ HO..,, 0O\ N \ 0/ NLN\ HH

LC/NB purity: 98 % (254 nm), nlz 517 [I\/H—I] (300 MHz, DMBSO- d6)
3:9.89 (1H,

LG/MS purity: 96 % (254 nm), miz 502 [M+H]". 'H NMR (300 MHz, DMSO-d) &: 8.50 (1H, d,
J=5.2 Hz), 8.06-7.92 (4H, m), 7.65-7.51 (4H, m), 7.44 (1H, s), 7.29 (2H, d, J=8.9 Hz), 6.50
(1H, d, J=5.3 Hz), 4.26-4.14 (2H, m), 3.96 (3H, s, 3.19-3.13 (1H, m), 2.10-1.87 (4H, m).

Example 111: (S)-2—Amin0—5-{6—methoxy—4—[4—(3—phenyi—ureido)—phenoxy]—quinolin-?-yloxy}-

pentanoic acid cyclopentyl ester

LG/MS purity: 95 % (254 nm), m/z 585 [M+HI". 'H NMR (300 MHz, DMSO-dg) 8: 8.67 (1H, s},
9.32 (1H, s), 8.72 (1H, d, J=6.0 Hz), 8.56 (3H, br ), 7.72 (1H, 5), 7.67 (2H, d, J=8.7 Hz), 7.48
(1H, d, J=7.8 Hz), 7.40 (1H, s), 7.32-7.23 (4H, m), 7.06 (1H, 5), .97 (1H, t, J=7.2 Hz), 6.77
(1H, d, J=6.0 Hz), 5.28-5.18 (1H, m), 4.30-4.20 (2H, m), 4.18-4.08 (1H, m), 4.02 (3, s),
2.10-1.80 (6H, m), 1.75-1.50 (6H, m).

Example 112: (S)—?_-Amino-5-{6-methoxy—4-[4—(3—phenyl-ureido)—phenoxy]—quinolin—?—yloxy}-

pentanoic acid



s), 971 (1 H, s), 844 (1 H br s), 7.63 (2H, d, J=8.7 Hz), 7.61-7.543
(3H, m, 7.41 (1 H, s), 7.27 (2H, t, J=7.8 Hz), 7.16 (2H, d, J=9.0 Hz),
6.95 (1 H t, J=7.4 Hz), 6.42 (1 H d, J=5.1 Hz), 4.19 (2H, br s), 3.94
(3H, s), 3.69 (1 H br s), 2.11-1.86 (4H, n). Exanple 119:

(R) - 2- Ami no- 5- (6- et hoxy-4-{4-[3-(4-trifluoronethyl-phenyl)-ureido]-phenoxy
}- quinolin-7-yloxy)-pentanoic ac;\l;ils%yclopentyl ester NHZ O~ Y~.,.,,,,

I\ / OOFIv~( I F OO0/ | HHLCM purity: 98 % (254 nm, niz
653 [ MrH +." H NV\R (30, M&w DMSO-d6) 5:9.72 (1H, s), 9.63 (1 H s), 8.80
(1H, d, J=6.6 Hz), 84@Z2H S . (1 H s), 7.68 (7H, m, 7.36 (2H, d,
J=9 Hz), 6.87 (1H, djy (1H, m, 4.29 (2H, m, 4.13 (1H m,
4.05 (3H, s), 2.03 (§H , 1. m, 1.63 (6H m. Exanple 120:

(R) - 2- Ami no- 5- ( 6- met hoxy- 4 {4-?[3-(4- r|fluororret hyl - phenyl ) - ur ei do] - phenoxy
]- quinolin-7-yloxy)-pentanoic acidar@\IHiN /IN\/f/TO\ OHOFF I F OO
[\

LC/MS purity: 93 % (254 nm), m/z 517 (M+HY". 'H NMR (300 MHz, DMSO-dg) 8: 9.95 (1H, s),
6.67 (1H, s), 8.60-8.53 (3H, m}, 7.60-7.56 (4H, m), 7.41 (2H, d, J=7.5 Hz), 7.24-7.19 (4H, m),
6.89 (1H, t, J=7.2 Hz), 6.59 (1H, d, J=5.7 Hz), 4.16 (2H, br, s), 3.93 (3H, s), 3.65-3.59 (1H,
m), 2.06-1.81 (4H, m).

Example 113: (S)-Z—Amino-5—(6—methoxy—4—{4—[3—(4—triﬂuoromethyl—pheny])-ureido}-phenoxy}—

guinolin-7-yloxy)-pentanocic acid cyclopentyl ester

LC/MS purity: 90 % (254 nm), miz 653 [M+H]". "H NMR (300 MHz, DMSO-d;) 5: 9.88 (1H, s),
9.79 (1H, s), 8.79 (1H, d, J=6.6 Hz), 8.55 (2H, 5), 7.78 (1H, s), 7.68 (7H, m), 7.36 (2H, d,
1=8.7 Hz), 6.87 (1H, d, J=6.6 H2), 5.23 (1H, m), 4.28 (2H, m), 4.2 (1H, m), 4.05 (3H, s),
2.04 (3H, m), 1.88 (3H, m), 1.63 (BH, m).

Example 114: (S)-2—Amino-5-(6-methoxy-4-{4—[3-(4-triﬂuoromethyl-phenyi)—ureido]—phenoxy}-

quinolin-7-yloxy)-pentanoic acid



HH/ ~ LCOM purity: 94 % (254 nm), mz 585 [MtH '.'H NWR (300 MHz,
DMSO-d6) 8:8.33 (1H, m, 7.61 (2H, d, J=8.7 Hz), 7.50 (2H, m, 7.44 (1H,
s), 7.28 (1H, s), 7.22 (2H, m, 6.88 (2H, d, J=8.7 Hz), 6.29 (1H, m, 4.07
(2H, m, 3.87 (3H, s), 2.90 (1H, mM, 1.76 (2H, m, 1.35 (2H, m. Exanple
121: (R)-2- Ami no-5- (6-met hoxy-4-{4-[3-(4-trifluoronethyl-phenyl)-ureido]
phenyl sul f anyl } - qui nol i n-7-yl oxy) - th anoi c acid cyclopentyl ester NHZ F
l100):/(? FS/ | F HLOM purita. 95 % (254 nm), mz 669 [MrH'."'H NWVR
(300 MHz, DVMSO-d6) 5:9.99 (1H, s), 9.95 (1H, s), 8.59 (1H, d, J=6 Hz),

ﬁ - 52) (&575@?1???%5 % Bhﬂn.g,,?m/ézs% f-HE). ZHNI\'&? (C{OEFMHZI)DMSOJE’Q 5 §.42 kiH. ) | og' ?gH( 1
m, 156 T‘@H?jﬂr)(,zH'lc.}’ijB(?G'llé,)’ lﬁ-?? @Jﬂ’pﬂ’ézl(%'ﬂt k), Ple (B bt 702 Tk, & 02

(R) - 2- A 1N82)56(38-(MB] NQKB-AHEY 4[18-(2H- () 3184 GFbtshy2-9 Khyar ), &5 18 -
phenyg@HI f?nyl }-quinolin-7-yloxy)-pentanoic acid HZ O..,,0 ONCHOI [/ /
FF W-lOy / I F N NHH155 LCM purity: 94 % (254 nn), mz 601
[ MPH +. " H NVR (300 MHz, DMSO-d6) 6:8.33 (1H, br s), 7.72-7.68 (4H, m,

7. 35- T730 shikdingMexarfipid® WwdreHprdpkred) wsifig 1ifie 4 cdrfesp@idingTi(R)-8-bloind-3Hért-s)
butoxycarbonylamino-pentanoic acid cyclopentyl ester, the synthesis of which is identical o

the (S)-enantiomer shown above in Scheme 29.

Example 115: (R)-Z—Amino-5—[4-(4—benzoylamino—phenoxy)—B-methoxy-quinolin-?—y!oxy]~

pentanoic acid cyclopentyl ester

LG/MS purity: 99 % (254 nm), m/z 571 [M+H]". 'H NMR (300 MHz, DMSO-dg) 3: 10.57 (1H,
5), 8.79 (1H, d, J=6.6 Hz), 8.59 (2H, 5), 8.03 (4H, m), 7.77 (2H, m), 7.60 (3H, m), 7.43 (2H, d,
J=0 Hz), 6.86 (1H, d, J=6.3 Hz), 5.22 (1H, t, J=5.6 Hz), 4.28 (2H, m), 4.12 (1H, m), 4.05 (3H,
s), 1.96 (4H, m), 1.86 (2H, m), 1.66 (6H, m).

Example 116: (R)-Z—Amino-5—[4-(4-benzoylamino-phenoxy)—6—methoxy-quinolin—?—yloxy]—

pentanoic acid



3.02 (1 H br s), 1.90-1.67 (4H, m. The synthesis of Exanple 123 is shown
bel ow i n Schene 30. Exanple 123:

(R -2-Am no-5-(4-(2-fluoro-4-[3-(4-trifluoronethyl-phenyl)-ureido]-phenoxy}
6- net hoxy-qui nolin-7-yloxy)-pentanoic acid cyclopentyl ester NHZ 01 OOF
O\ NH O---NHF F LOM purity: 100 % (254 nn), mz 671 [MrH ' .'H NWVR
(300 MHz, DMBSO-d6) 6: 10.01 (1H, 3)52 9.90 (1H, s), 8.81 (1 H, d, J=6.2
Hz), 8.59-8.48 (2H, n), 7.86 (1H, d;7J=2.4 Hz), 7.82 (1H, d, J=2.3 Hz),
7.73-7.626 (51-1, m, #H3 (1H t, J=9.0 Hz), 7.34 (1 H dd, J=1.1, 9.0
Hz), 6.96 (1 H d,gd= ,,,,124%@/,05. filH t, J=5.7 Hz), 4.28 (2H, br.s.),
4.13 (2H, dd, J=2.0 56 Hz), 4. s), 2.10-1.76 (61-1,m, 1.75-1.51
(6H, m. 156 PAGE | NGFHENTI ONALL. ANK 157 / A\ FI : NNONF O/ N
CszCO8, DMF/CH3CN I O OH/ Fe, NHAOAc Stage 2 Tol uene/ wat er

U

N

H/\b

LC/MS purlty: 85 % (254 nm), m/z 502 IM+H]". "H NMR (300 MHz, DMSO-dg) 8: 8.46 (1H, d,
J=5.1 Hz), 8.02 (2H, d, J=6.3 Hz), 7.86 (2H, d, J=8.4 Hz), 7.50 (4H, m), 7.37 (1H, &), 7.19

(2H, d, J=8.1 Hz), 6.46 (1H, d, J=5.1 Hz), 4.13 (2H, 1, J=6.0 Hz), 3.34 (3H, 5), 2.90 (1H, m),
1.86-1.66 (3H, m), 1.48 (1H, m).

Example 117: (R)-Z-Amino-5—[4—(4-benzoylamino-phenoxy)—ﬁ—methoxy—quinolin—?-y[oxy]—

pentanoic acid cyclopentyl ester

OY‘ ""o,, /\/0 N\

LC/MS purity: 98 % (254 nm), m/z 586 [M+H]". 'H NMR (300 MHz, DMSO-dg) 8: 9.58 (1H, s),
9.30 (1H, s), 8.80 (1H, d, J=6.6 Hz), 8.54 (2H, s), 7.78 (1H, s), 7.71 (3H, m), 7.48 (2H, d,
J=7.5 Hz), 7.32 (4H, m), 6.98 (1H, t, J=7.4 Hz), 6.88 (1H, d, J=6.6 Hz), 5.22 (1H, m), 4.28
(2H, s), 4.12 (1H, m), 4.05 (3H, s), 1.91 (3H, m), 1.68 (3H, m), 1.58 (BH, m).

Example 118: (R)—2—Amino—5-{G-methoxy-4—{4—(3-phenyl-ureido)-phenoxy]-quinolin—7-yloxy}-

pentanoic acid



ON\ OFCFa/ O\ NCOO)CC, /| DCMNH OF Stage 31 O\NH 0O NH Cycl /
Stage 4 PdI C ycl ohexene/ EtOH z CF3 HO N NHBoc NHBoc Sr N 0 0" O / o O F
O FO\NHy CO / KzC3, DM/ NH O-NH Stage 5 ONH 0 0 CF3 CF3 NH2
P,,.,.../\iONNH2 CHIl F LiCH, THF/water / Opl-, OO\ F\ I p

153

RN ES

LC/MS purity: 98 % (254 nm), miz 517 [M+H]". *H NMR (300 MHz, DMSO-ds) &: 9.89 (1H,
8), 9.71 (1H, ), 8.44 (1H, br s}, 7.63 (2H, d, J=8.7 Hz), 7.61-7.543 (3H, m), 7.41 (1H, 8), 7.27
(2H, t, J=7.8 Hz), 7.16 (2H, d, J=9.0 Hz), 6.95 (1H, t, J=7.4 Hz), 6.42 (1H, d, J=5.1 Hz), 4.19
(2H, br s), 3.94 (3H, ), 3.69 (1H, br ), 2.11-1.86 (4H, m).

I=
=

Example 119: (R)-2-Amino-5—(6-methoxy~4—{4-[3-(4—triﬂuoromethyl-phenyl)-ureido]—phenoxy}-
quinolin-7-yloxy)-pentanoic acid cyclopentyl ester '

NH,
Oy <O Ny,
- Ay L
LT
NJ\E '

H

LC/MS purity: 98 % (254 nm), m/z 653 [M+HT". "H NMR (300 MHz, DMSO-dq) 8:9.72 (1H,
s), 9.63 (1H, s), 8.80 (1H, d, J=6.6 Hz), 8.49 (2H, §), 7.78 (1H, s), 7.68 (7H, m), 7.36 (2H, d,
J=0 Hz), 6.87 (1H, d, J=6.3 Hz), 5.23 (1H, m), 4.29 (2H, m), 4.13 (1H, m), 4.05 (3H, s), 2.03
(3H, m), 1.87 (3H, m), 1.63 (6H, m).

Example 120: (R)-2-Amino-5-(6-methoxy—4—{4-{3-(4-triﬂuoromethyl-pheny!)—ureido]-phenoxy}-
quinolin-7-yloxy)-pentanoic acid



"'/ NH Stage 7 ~J I\ /NH O~j| NH/ OANH CF3 0 CF3 Schene 30 158
Stage 1- 7-Benzyl oxy-4-(2-fluoro-4-nitro-phenoxy)-6-nethoxy-quinoline 0-1
ON- O/ FONX To a solution of 7-benzyl oxy-6-methoxy-qui nolin-4-ol
(1.50 g, 5.33 mol, 1 eq) in DVF/ acetonitrile 1:1 was added cesi um
carbonate (4.00 g, 10.66 nmmol, 2eq) and the m xture stirred at room
tenperature for 30 mnutes. 1,2-DiflLuyoro-4-nitro-benzene was added over a
10 minutes period and the m xture was stirred at roomtenperature for 2.5
hours. The solvents wmgre renoved under reduced pressure and the residue
was partitioned beiwe N _~al®l & dngt hyl acetate. The organic |ayer was
washed with brine, dnd driéd pgnesi um sul phate. The sol vent was
renoved under reduc®d pressuys e a dark browa foam The product was
purified by col unmm chromat ography @si ng et hyl ot ale] heptane to give the

title conpound (0.70 g, 31 %yield). MB:Qm £ 421 ['M+H] +.' H NVR (300 MHz,
CDCI 3) 5: 8.57 (1H, d, J=5.3 Hz), 8. 515 2N, 7.55-7.30 (8H, m),
6.55 (1H, dd, J=0.7, 5.2 Hz), 5.35 (2H, sh, 405 (3H, s). Stage 2-

4- (7- Benzyl oxy- 6- net hoxy- qui nol i n-4-yl oxy) - 3-f | uor o- phenyl ami ne 0-1
LC/MS purity: 94 % (254 nm), miz 585 [M+H]". "H NMR (300 MHz, DMSO-ds) 5: 8.33 (1H,
m), 7.61 (2H, d, J=8.7 Hz), 7.50 (2H, m), 7.44 (1H, 8), 7.28 (1H, 5), 7.22 (2H, m), 6.88 (2H, d,
J=8.7 Hz), 6.29 (1H, m), 4.07 (2H, m), 3.87 (3H, s), 2.90 (1H, m), 1.76 (2H, m), 1.35 (2H, m).

Example 121: (R)-2—Amino-5—(6-methoxy—4-{4-[3—(4-triﬂuoromethyl-phenyi)-ureido]—
phenylsulfanyl}-quinolin-7-yloxy)-pentanoic acid cyclopentyl ester

Oﬁri%/ﬁ\/oj::j::j
o T oot
N

LGIMS purlty: 95 % (254 nm), miz 669 [M+H]". "H NMR (300 MHz, DMSO-dg) 8: 9.99 (1,
5), .95 (1H, s), 8.59 (1H, d, J=6 Hz), 8.52 (3H, 5), 7.7 (2H, d, J=8.4 Hz), 7.67 (7H, m), 7.50
(1H, s), 6.85 (1H, 5), 5.22 (1H, m), 427 (2H, m), 4.12 (1H, m), 4.05 (3H, s), 2.02 (3H, m),
1.86 (3H, m), 1.67 (8H, m).

Example 122: (R)-Z—Amino-5-(6—methoxy—4—{4-[3-(4-trifluoromethyl—phenyl)-ureido}-
phenylsulfanyl}-quinolin-7-yloxy)-pentanoic acid

NH,

oYl i, /\/o N\
-
" ?WL\;Q y



O/ I WO/ F O DbI"NI-12 159 A m xture of

7- benzyl oxy-4-(2-fl uoro-4-nitro-phenoxy) - 6-net hoxy-quinoline (0.64 g, 1.53
nmol ), iron powder (0.34 g, 6.14 nmol, 4 eq) and ammoni um acetate (0.47 g,
6.14 mmol, 4 eq) in toluene/ water 1:1 was stirred at reflux for 4.5
hours. The m xture was filtered through a pad of Celite washing with ethyl
acetate (15 m ). The organic | ayer separated and washed with water
(2x15 m), brine and dried over maégisi um sul phate. The sol vent was

r enov ] S04 F floRMIRE (360 bk BMS Bn@l3zasiHabnhi t e
solid @ggﬁfg}t}”%gyoo %ﬁgﬁ.ﬂé@‘ e & I o

Ld Me: 9 Vit e .3
1- [ 4- (S}- BEAZPBdAK}- l@).r%%%ﬁ {Bfthi fﬁbﬁ-ﬁ%?‘ygbéwﬂsﬂ-f%%%hg%ﬁ |(f'5'3"f')( 4-t (fl uor
omet hyd o> phepyd)) 1.00-¢87 4Py, O/ F o NH O JINH 0 CF3 To a solution of
4- (7- benzyl oxy- 6- met hoxy- qui nol i n- 4-yl oxy) - 34l uor o- phenyl am ne (0.20 g,
0.51 mmol, | eq) in DCM (30 m) was added
N-(4-trifluoronethyl-phenyl)-formamde (0.073 m, 0.51 mmol, | eq) and the

Tnétegr ez%hi‘éggopéxa%mﬁgg%ﬁwﬁvit.,(ych&pé;;h_ours. The sol vent was renoved

ressure and the residue triturated in diethyl ether (2x30
m). The solid was dried under reduced pressure to give the title conpound
as a white solid. (0.23

Example 123: (R)-Z-Amino-5—(4-{2—ﬂuor0-4-[3-(4—triﬂuoromethyl—phenyl)—ureido]-phenoxy}-e—
methoxy-quinolin-7-yloxy)-pentanoic acid cyclopentyl ester

NH,
0 g /\/O N\
Q \O = E
NH

OJ\NH

.

LC/MS purity: 100 % (254 nm), m/z 671 [M+H]". 'H NMR (300 MHz, DMSO-ds) 8: 10.01 (1H,
s), 9.90 (1H, 5), 8.81 (1H, d, J=6.2 Hz), 8.59-8.48 (2H, m), 7.86 (1H, d, J=2.4 Hz), 7.82 (1H,
d, J=2.3 Hz), 7.73-7.626 (5H, m), 7.53 (1H, 1, J=9.0 Hz), 7.34 (1H, dd, J=1.1, 9.0 Hz), 6.9
(1H, d, J=6.2 Hz), 5.22 (1H, t, J=5.7 Hz), 4.28 (2H, br.s.), 4.13 (2H, dd, J=2.0 5.6 Hz), 4.04
(3H, s), 2.10-1.76 (BH,m ), 1.75-1.51 (6H, m).



g, 79 %yield). LCM purity: 95 % (254 nn), mz 578 [MtH'."H NMR (300
MHz, DMSO-de), 8: 9.33 (21-1, d, J=12.2 Hz), 8.54 (1 H d, J=5.7 Hz),
7.84-7.25 (16H, m, 6.56 (1H, d, J=5.3 Hz), 5.33 (2H, s), 3.98 (3H, 5s).
160 Stage

4-1-[ 3- Fl uor o- 4-(7- hydr oxy- 6- met hoxy- qui nol i n- 4-yl oxy) - phenyl ] -3-(4-trifluo
ronmet hyl - phenyl)-urea HO ?' ~" O Flgt% NH O~INH/I CF3 A mxture of
1-[4-(7-Benzyl oxy- 6- net hoxy- qui nol i'h=4-yl oxy) - 3-f | uor o- phenyl ] - 3- (4-
trifluoronethyl-phenyl)-urea (0.23 g, 0.39 nmmol) and 10% Pd/C (0.12 g) in
10% cycl ohexene/ ethanol (30 m) was heated under reflux overnight. The

Pd/ C catal yst was filt lJi.t.e, washing twice with

nmet hanol . The filtrate %@Eclhﬁ!gwgﬁbﬁwgeﬁ%ced pressure to give the
title conpound as a yellow solid (0.17 g, 89 %yield). LCMs niz 488

[ MEFH] ' . Stage 5-

(R) - 2-t ent - But oxycar bonyl am no-5-(4-{2-fluoro-4-[3-(4-trifluoronethyl-pheny
| )- ureido]-phenoxy) - 6-mnmet hoxy- qui nol i n-7-yl oxy) - pentanoi ¢ acid cycl opentyl
ester NHBoc UOO\N I / FNH ONH/I CF3 161



1-[ 3- Fl uor o- 4- ( 7- hydr oxy- 6- met hoxy- qui nol i n- 4-yl oxy) - phenyl ]-3-(4-trifluoro
net hyl - phenyl )- urea (0.10 g, 0.20 mol),

(R) - 4- br onp- 2-t ent - but oxycar bonyl am no- butyric acid cyclopentyl ester
(0.08 g, 0.225 mol, 1.1 eq) and K2C03 (0.056 g, 0.41 mml, 2 eq) were

di ssolved in anhydrous DVF (6 m) under an atnosphere of nitrogen. The
reaction was stirred at 35 C overn ht before the DVF was renoved under
reduced pressure. The residue was &#ssol ved in DCM and washed with water
foll owed by brine. The organic |ayer was dpi d over magnesi um sul phate and

evapor at ed er reduced pressure. The prog was purified wusing columm
chromatogr@@\’eluting wth ol / DCM t G afordthetltle corrpound
(0.10 g, 66 weld%\ LC/ M5, ity: 95 %(2540 z 771 [M+H ' . " H NWR
(300M—IZ,CDCI @ 4 J45Hz)

5.35 (1 H d, J:8.1), 5.23-5.15 (1 H, m, 4364 4.12 (2H,
t, J=5.0 Hz), 4.02 (3H, s), 2513}54(13H m), Stage 6-
(R) - 2- Ami no- 5- (4-{2-fl uoro- 4- [3-5'(g -t (fl uoromet hyl - phenyl) urel do]-phenoxy}-
6- net hoxy-qui nolin-7-yloxy)-pentanoic acid cycl opefptyl ester NH2 O O\ |
/ FNH OANH 0 CF3 To Fe, NH,0Ac stage

(S)-2-tent-b ycar bonyl am no-5- (4-{2-f| uoruehepar (4-tr1 #1 uor onret hyl - pheny
) -ureido]- Xy} - 6- met hoxy- qui nol i n-7-yl oxy) - peffit anoi c acid cycl opentyl

ester (0.10 g, 0413 .nwl) was added 4N HCl ip. dioxane (5 m). The reaction
m xture was sti rroom t enper, e ovet bef ore evaporati on under

6 (1H &——3=5-3 Hz),
7.61-7.51 (6H, ¢ 35 (1Cl;-boss:)MFch30m1 (2H, s),i 6.4 % J =5. 3 Hz),
2

reduced pressureoto~yigld the title npound &s g pale vyellow solid. 162
Exanpl e 124: ' 0 NCO 0 N,
DCM |
NH ol F
Y Stage 3 | 0
0% “NH
Stage 4 | PA/IC
? Cyclohexene/ EtOH @l NH,
CF,
NHBoc
NHBoc
HO I N\ oﬁ/l%/\,ﬂr O e, A/O l N\
e o
0 F o =
i ! o Y 0 ;
> o}
[ 1 K,CO,, DMF \©\
jf Stage 5 hH
ge
07 NH 0P NH
CF,

=

Z e LIOH, THFwater

0 )
I o
NH Stage 7
0P by
i 0% NH
CF,

CF,
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2
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Scheme 30



St age 7-

(R)-2-Am no-5-(4-(2-fluoro-4-[3-(4-trrfluoronethyl-phenyl)-ureido]-phenoxy)
-6- met hoxy-qui nolin-7-yloxy)-pentanoic acid NHZ O ~,, /\"ONOHOF | O
NH OLNH CF3 To a solution of

(S)-2-am no-5-(4-{2-f[uoro-4-[3-(4-trifluoronethyl-phenyl)-ureido]-phenoxy}
6 nethoxy-quinoIin-?-onxy)-pentanqgg acid cycl opentyl ester (0.05 g 0.07
mmol) in THE (2.5 m) was added a lution of LiCOH (0.08 g, 0.34 mmol, 5
eq) in water (2.5 m). The reaction mxture was stirred at room

t enperghd £ 703 ERbGM-(2-filidko-waitrorshenwadiGumedenyceidalied  pressure. The aqueous
| ayer was diluted with 2 mM of water and acidified to pH7 with 1 M HC .
The title conpound was extracted into n-butanol, and isolated as a white
solid (0.05g). LC/ M purity: 100 % (254 nm, mz 603 [MH t.' H NVR (300

Mz, DMBO-d6) 5:11.17 (2H, J=16.2 Hz), 8.39 (1H, d, J=5.1 Hz),
7.88-7.74 (3H, m), 7.61 ( , J=8.3 Hz), 7.50 (1H, s), 7.42 (1 H, br s),
7.30 (1 H d, J=7.9 Hz), 7. 1H t, J=8.9 Hz), 6.31 (1 H d, J=4.9 Hz),

4.22 (2H, br s), 3.93 (3H, s)03 Bl H br s), 2.12-1.83 (4H m.
Exanpl e 125:

(S)-2-Am no-4-(4-{2-fluoro-4-[ | wor onet hyl - phenyl ) - ur ei do] - phenoxy)
-6- met hoxy-qui nol i n-7-yl oxy)-butyricoacild cycl opentyl ester 163 HZNO N~ O
OOl /' / FI NH Q-NHI F

NO,

To a solution of 7-benzyloxy-6-methoxy-quinolin-4-ol (1.50 g, 5.33 mmol, 1 eq) in DMF/
acetonitrile 1:1 was added cesium carbonate (4.00 g, 10.66 mmol, 2eq) and the mixture
stirred at room temperature for 30 minutes. 1,2-Difluoro-4-nitro-benzene was added over a
10 minutes period and the mixture was stirred at room temperature for 2.5 hours. The
solvents were removed under reduced pressure and the residue was partitioned between
water and ethyl acetate. The organic layer was washed with brine, and dried over
magnesium sulphate. The solvent was removed under reduced pressure to give a dark
brown foam. The product was purified by column chromatography using ethyl acetate/
heptane to give the title compound (0.70 g, 31 % yield).

LC/MS: mfz 421 IM+HT". "H NMR (300 MHz, CDCl5) &: 8.57 (1H, d, J=5.3 Hz), 8.23-8.11 (2H,
m), 7.55-7.30 (8H, m), 6.55 (1H, dd, J=0.7, 5.2 Hz), 5.35 (2H, s), 4.05 (3H, s).

Stage 2- 4-(7-Benzyl oxy-6-methoxy—quinolin-4—y|oxy)-3-ﬂuoro-phenylamine



F LCMS purity: 90 % (254 nm, mz 657 [MrH +. 'H NVMR (300 MHz ;

%08377(1H, s), 9.96 (L H s), 882 (1L H d, J=6.6 Hz),( 8. 64 (éH,DNErOg? >

v -7.23 (LH m, 7.78 (1 H s), 7.71- 7.64 (4H m, 7.54 (1 H t, J=9.0
), 7.34 (1H, d, J=8.7 Hz), 6.98 (1 H d, J=6.3 Hz), 5.24-5.19 (1H m

411. gg-zll. gg ((2gH m)rri 4.E)2<6-4|. 151(21H, M), 4.05 (3H, s), 2.45-2.40 (2H,-n),

. 85-1. \ . anpl e 6: 1 1

(S)-2-Am no-4-(4-{2-fl uoro-4-[3-(4-1§?i f I uor onet hyl - phen i

(S) ( _ _ _ yl ) -urei do] - pheno

OEENHmz'\t ,nﬁq%?wég%?@%yzg.ﬁémbgf/a.ﬂm?y;sneao@wdnétwy@uNannecep©4|g. 155 O/ N Xy)

CD3CDynrBolB irgn ppwden (0.4 9, %i‘b’.“%“%ﬁ%":qr}%?§%°?%§?§‘{ﬁ%ﬂow7§%ﬁapg 1% 7

EZ%,Q (79{1:[ %télaéhelglatgi :fzi.véiasfdﬁbred Ft réfux(faiH}.5 hgurs.Jrf@_r@%tpae)vyasﬁltgrpg%@@gr( 1H _m'

. . d, 1=6.6.. 4 5 4.03

(3t pacs iolts vgdnps in Gl dtplpd (R I Tl ok talet osioaparad ane 80 %, e

4- ( 7- hesshyd wity wetemxhoR). RyirerapH idﬁedw\gﬂrm@pye%fgw'a‘aﬁ‘n%-@ﬁéﬁ@?'ﬁﬁﬁaﬁe

St e TEMpNrdr fBGda pfeeaiaa ufora 54 118 copodRRisepiBteolia e iBRdt ! de at

(S) - 2-vaMdno- 4- (4-[2-f | uoro- 4-(4-t-ri f 1 uor onet hyl - benzoyl am no) - phenoxy] - 6-

.mét Po;@(;lég%@g@ggg’i-{ﬂﬂmrpxy) -butyric acid cyclopentyl ester HZN~NO ~ ?-- O 'O

Stage 3- 1—[4—(7-Benzyloxy—ﬁ—methoxy—quinoIin—4-y|oxy)—3-fiuoro-phenyi]-3-(4—triﬂuoromethyl—

phenyl)-urea

0 Ny
|
o 2
| °‘©
NH
QO NH
CF,

To a solution of 4-(‘?-benzy[oxy-ﬁ-methoxy—quinolin-4~y|oxy)—S-fluoro—phenylamine (0.20 g,
0.51 mmol, 1 eq) in DCM (30 ml) was added N-{4-trifluoromethyl-phenyl)-formamide (0.073
mi, 0.51 mmol, 1 eq} and the mixture stirred at room temperature for 2.5 hours. The solvent
was removed under reduced pressure and the residue triturated in diethyl ether (2x30 mi).
The solid was dried under reduced pressure to give the title compound as a white solid. (0.23
g, 79 % vield).

LC/MS purity: 95 % (254 nm), m/z 578 [M+H]*. 'H NMR (300 MHz, DMSO-dy), 3: 9.33 (2H, d,
J=12.2 Hz), 8.54 (1H, d, J=5.7 Hz), 7.84-7.25 (16H, m), 6.56 (1H, d, J=5.3 Hz), 5.33 (2H, s),
3.98 (3H, s).



HF FF LCMS purity: 97 % (254 nm, mz 642 [MrH ' .' H NMR (300 Mz,
DVSO-d6) 5:10.87 (1H, s), 8.70 (1H, n), 8.48 (2H, brs), 8.19 (2H, d, J=8.1
Hz), 8.10 (1H, d, J=12.3 Hz), 7.97 (2H, d, J=8.4 Hz), 7.75 (2H, m, 7.58
(2H, m, 6.80 (1 H br s), 5.22 (1 H t, J=5.4 Hz), 4.37 (2H, t, J=4.6
Hz), 4.20 (1H, m), 4.03 (3H, s), 2.27 (2H, m, 1.76-1.93 (2H, n), 1.49-1.72
(6H, m. Exanple 128:
(S)-2-Am no-4-[ 4-(4-benzoyl am no- 2- Ppuoro phenoxy) - 6- met hoxy- qui nol i n-7-
yl oxy] StQQE YAB- %rgmmy@a@:s yHetmsy-qmndﬂmwﬂbxymh@ymmﬁnﬂ@dn@thyl OHI/
LC MB urlta/ % (254 nm, mz 574 [MrH'."'H NWVR (300 Mz, CD3OD), S:
8.76 (ahqnvlh’eaJ 68Hz) 8.09 (1 H dd, J=2.4, 12.9 Hz), 8.01-7.95 (2H, m),
7.91 (1 H s), 7.74-7.68 (2H, m, 7 66-7.59 (1H, nm), 7.59-7.49 (3H m,
7.04 (1H, dd, J=1.0, 6.7 HHO Z=R9Ng 32 (1H, m), 4.54 (2H, t, J=5.6 Hz),
4.36 (1H, t, J=6.5 Hz), 4.14 2.65-2.54 (2H, m), 2.01-1.87 (2H, m,
1.84-1.58 (6H, m. 165 Exar%]
a

no- 20' | 4Qr o- phenoxy) - 6- met hoxy- qui nol i n-7-

(S)-2-Am no-4-[4-(4-benzoyl X

yl oxy]-butyric acid HZN O ?~-- HO O OO0 H/ LOM purity: 98 % (254
nn), mz 506 [ MrtH +."' H NMR (300 MHz, 6: 8.76 (1 H d, J=6.6 Hz),
8.09 (1 H dd, J=2.3, 12.8 Hz), 7.99 2H,)\d,J 9 Hz), 7.91 (1 H, s), 7.72

7.
(1 H dd, J=1.3 8.9 Hz), 768761(2I—pr’r)N,H761755(2H m, 7.56-7.49
(LH nm, 7.04 (L H d, J=6.6

CF,

A mixture of 1-{4—(7-Benzy[oxy-s-methaxy-quinoEin-4—yloxy)-3-ﬂuoro-phenyl]—S-(4—
trifluoromethyl-phenyl)-urea (0.23 g, 0.39 mmol) and 10% Pd/C (0.12 g) in 10%
cyclohexene/ethanol (30 mi) was heated under reflux overnight. The Pd/C catalyst was
filtered through a pad of Celite, washing twice with methanol. The filtrate was concentrated
under reduced pressure to give the fitle compound as a yellow sofid (0.17 g, 89 % vield).

LC/MS: miz 488 [M+H]".

Stage 5- (R}-2-tert—Butoxycarbonylamino-5-(4—{2-ﬂuoro-4—[3-(4-triﬂuoromethyl—phenyl)—
ureido}~phenoxy}-6—methoxy—quinolin-7—yloxy)-pentanoic acid cyclopentyl ester

NHBoc

OYLI”"/\/O ‘ N\
oanees]

-
o
ot

OJ\NH '
CF,



Hz), 4.57 (2H, 5.2 Hz), 4.32 (1 H, t, J=6.2 Hz), 4.15 (3H, s), 2.74-2.62
(1H m, 2.62-2.49 (1 H m. The follow ng exanpl e was prepared using the
corresponding 1, 3-di fluoro-4-nitro-benzene at Stage | in Schenme 30 above.
Exanpl e 130:

(S)-2-Am no- 4-[ 4- (4-benzoyl am no- 3-f | uor o- phenoxy) - 6- net hoxy- qui nol i n- 7-

yl oxy] -butyric acid cycl opentyl es g{ HZNNO OO _ O):::(N?2_ O\ FOH/

LG/ MS purity: 98 % (254 nm, mz 5 [ MtH " . " H NWVR (300 MHz, CD3COD) 3: 8.77

E%HH ﬁ@Lp%og%gg?.éﬁ&%éHetmm&n&9-44ylox!v')-plsényl]-%T(zr;irifMoﬁmeml-phwyl)- 7.61-7.52

Hom, 7.34-7.27 (1 H 7 . J=6.6 Hz),
5. 40- BIreR(0( 1D, Or%P,m'w?‘lséﬁk‘g?lr,"w,"z“f‘_%’.“%’xlﬁ&%?“”l .35@“( E”‘r‘-’l?@?‘g'&fi@é’ .pg%z) . 4. 14)
(3H,  Sdster0.699,2.485 rﬁrgbiﬂ.ﬁ)elq) éncﬂﬂzCCBiﬂ}.O%)g, 011gamal, B ea)VeIP rl:ﬁf‘?l"e‘jman})l e 131:
S)-2-Am no-4-[4-(4-benzo 1. 0Q- 3- = ROEY 2] y nol i n-7-
§/| zaxy]afﬁmfg}'ﬁ ‘B&”ééé @"f@ger%&%%?&%“%b?”ﬁﬂ %l AHF‘@%ME )Eysﬁr? urity: 96
% ( 254ovemight htfareBBEDIRMgS rempradvRdeIetLaRpreseme Ob)e 18Sidye WP %ﬁ% "eg) ,

8.04- 7, ; inB, i/ Bydrikds dsipd o¥er68- 7. 61 (1H, m),
7" 60, LB Bl withe G gl b B g 0 7t

1 H, 7.29 H = .

7. 23- Tmagneéiumsulphpte apdgyagoratpp upder @ﬁ}@d FF'E?S,”“‘(' 3[ T‘iBr°?’§ﬁ,““;a§)?p,”ﬂfhe. 10 (3H, s),
4. 03- 3yl dokkhn dRromato§Zpid: dking With nigthanal/ BEM ttafforsthe titeecompeLOg exanpl es
were prepared gsi ng 1-fluoro-2-nmethoxy-4-nitro-benzene at Stage 1 of
Schemed:$8 “aB6\¥e. Exanpl e 132:
(S)-2-Am no-4-[ 4- (4-benzoyl am no- 2- met hoxy- phenoxy) - 6- met hoxy- qui nol i n-

LC/MS purity: 95 % (254 nm), miz 771 [M+H]". 'H NMR (300 MHz, CDCl) 5: 8.46 (1H, ¢,

J=5.3 Hz), 8.22 (2H, d, J=4.5 HZ), 7.61-7.51 (6H, m), 7.35 (1H, s), 7.11 (2H, 5), 640 (1 H, d,

J=5.3 Hz), 5.35 (1H, d, J=8.1 Hz), 5.23-5.15 (1H, m), 4.36-4.26 (1H, m), 4.12 (2H, 1, J=5.0

Hz), 4.02 (3H, 5), 2.13-1.54 (13H, m ), 1.46 (9H, m).

Stage 6- (R)-Z-Amino—5-(4—{2—fluoro—4—[3-(4—triﬁuoromethyl—phenyl)-ureido]—phenoxy}-S—
methoxy-quinolin-7-yloxy)-pentanoic acid cyclopentyl ester

© O F
O
NH
07 'NH
CF,
To (S)-2-ten‘-butoxycarbonylamino-5—(4—{2—ﬂuoro-4-[3-(4-triﬂuoromethy!-phenyl)-ureido]—
phenoxy}-6~methoxy-quinolin—T-onxy)-pentanoic acid cyclopentyl ester (0.10 g, 0.13 mmot)

was added 4N HCl in dioxane (5 ml). The reaction mixture was stirred at room temperature
overnight before evaporation under reduced pressure to yield the title compound as a pale

yellow solid.



7-yl oxy] -butyric acid cyclopentyl ester ZNOMN O'OO" / / 011 OO H/
LC MBS purity: 93 % (254 nm, mz 586 [MrH +.' H NMR (300 MHz, CD30D) 8: 8.69
(1H, d, J=6.8 Hz), 8.02-7.96 (2H, m, 7.90 (1H, s), 7.86 (1H d, J=2.3
Hz), 7.67-7.63 (1 H m, 7.61 (1H t, J=1.4 Hz), 7.60-7.55 (2H, m), 7.48
(1H, d, J=2.4 Hz), 7.40-7.35(1 H, : 6 93-6.88 (1H, m, 5.40-5.32 (1 H,
m, 4.53 (2H, t, J=5.6 Hz), 4.35 (Jl6lé—< , J= 65 Hz), 4.14 (3H, s), 3.83
(3H, s), 2.65-2.53 (2H, m, 2.01 6 (2H, 1.85-1.58 (6H m. Exanple
133: “ﬁ,mtpo 4-[4- (4-benzoyl am no 2- rret hoxy phenoxy) - 6- met hoxy- qui nolin

xéi ric acid 7 HZN. . M5 purit 94
%(254&?195 2-Aaia-b-{Ae A Auor g4y ’ﬁ%"%}é’w &Q%hgh%% 66 (1 ﬂ m,
8. 02- 7m&ﬁo)(y2¢thno1rr)-7-yﬁ)x9)33e?xta&9m(abldH m, 7.87 (1 H d, J=2.3 Hz), 7.68-7.53
(4H, m, 7.52-7.46 (1 H, , 7.42-7.35 (1 H m, 6.94-6.88(1 H m, 4.56
(2H, t, J=5.4 Hz), 438(, ddy J=8.9,7.2 Hz), 4.15 (3H s), 3.83 (3H,
s), 2.74-2.62 (1H m, '=Q’.\50 | . The follow ng exanpl e was

prepared using 2-fl uoro- nitro-8 at Stage | of Schenme 30 above.
Exanpl e 134:

: . : :
(S)-2-Am no-4-[ 4-(4-benzoyl am no- 2- net henoxy) - 6- met hoxy- qui nol i n-
7-yl oxy]-butyric acid cycl opentyl ester NI’-\II~ N O

O)\NH
CF,

To a solution of (S)-Z—amino-5-(4-{2-fluoro~4-[3-(4~triﬁuoromethyt-phenyl)—ureido]-phenoxy}-ﬁ-
methoxy-guinolin-7-yloxy)-pentanoic acid cyclopentyl ester (0.05 g 0.07 mmol) in THF (2.5
mi) was added a solution of LIOH (0.08 g, 0.34 mmo), 5 eq) in water (2.5 mi). The reaction
mixture was stirred at room temperature overnight. THF was removed under reduced
pressure. The aqueous layer was diluted with 2 mi of water and acidified to pH 7 with 1M
HGL The title compound was extracted into n-butanol, and isolated as a white solid (0.05g).
LC/MS purity: 100 % {254 nm), m/z 603 [M+H]*. "H NMR (300 MHz, DMSO-dg) 5: 11.17 (2H,
d, J=16.2 Hz), 8.39 (1H, d, J=5.1 Hz), 7.88-7.74 (3H, m), 7.61 (3H, d, J=8.3 Hz), 7.50 (1H, 8),
7.42 (1H, brs), 7.30 (1H, d, J=7.9 Hz), 7.12 (1H, {, J=8.9 Hz), 6.31 (1H, d, J=4.9 Hz), 4.22
(2H, brs), 3.93 (3H, s), 3.49 (1H, br s), 2.12-1.83 (4H, m).

Example 125: (S)-2-Amino-4-(4—{2—ﬂuoro—4—[3—(4-tﬁﬂuoromethyl-phenyl)—ureido]-phenoxy}-6-
methoxy-guinolin-7-yloxy)-butyric acid cyclopentyl ester



I/ HLC M purity: 95 % (254 nm, mz 557 [MtH'."'H NMR (300 MHz, DMSO d6)
8: 10.82 (1H, br s), 8.90-8.85 (21-1, nm, 8.68 (3H, br s), 854 (1 H d,
J=9.0 Hz), 8.06-8.01 (2H, m, 7.76 (2H, s), 7.68-7.54 (4H, m, 7.27 (1 H,
d, J=6.6 Hz), 5.25-5.20 (1 H m, 4.46-4.40 (2H, m, 4.25-4.20 (1H, m,
4.04 (3H, s), 2.48-2.44 (2H, m, 1.85-1.55 (8H, n). Exanple 135 was
prepared by the route shown in Sch ﬁ? 31. Exanpl e 135:
(S)-2-Am no-4-((S)-2-[4-(4-benzoyl am no- phenoxy) - 6- net hoxy- qui nol i n-7-
Ngci d cycl opentyl ester 168 HNO/o

y[ oxynmet hyl ] - pyrrol i di msnL- -Jout

N ool: Ho/ LC/NBpWQ nm, mz 639 [MtH'."'H NVR (300
MHz, CD30D) 6: 8.73 (1Hg )6 297 8: 03-7.90 (5H, m), 7.66-7.50 (4H,
n),740(2Hd J89Hz)é00(1H

d ]J=6.8 Hz), 5.42-5.31 (1 H, m,
4.76 (2H, d, J=5.3 Hz), 4.333%4.19 (2H 4.15 (3H, s), 4.06-3.81 (2H,

m, 3.63-3.46 (2H, n), 2.60-2.43 (3H n1.54 (12H, m). 169 boc boc
i N HON10 Br \ / i O 1C2C03. DMF O )\

LG/MS purity: 90 % (254 nm), miz 657 [M+H]". "H NMR (300 MHz, DMSO-dq) & 10.07 (1H,
s), 9.96 (1H, s), 8.82 (1H, d, J=6.6 Hz), 8.64 (3H, br s), 7.88-7.82 (TH, m), 7.78 (iH, ), 7.71-
7.64 (4H, m), 7.54 (1H, 1, J=9.0 H2), 7.34 (1H, d, J=8.7 Hz), 6.98 (1H, d, J=6.3 Hz), 5.24-5.19
(1H, m), 4.45-4.35 (2H, m), 4.26-4.15 (1H, m), 4.05 (3H, s), 2.45-2.40 (2H, m), 1.85-1.50
(8H, m).

Example 126: (S)—2—Amino-4—(4-{2-ﬂuoro-4—[3-(4—triﬂuoromethyl—phenyl)—ureido]—-phenoxy}-s-
methoxy-quinolin-7-yloxy)-butyric acid

L
L
NH

O)\NH

.

LCIMS purity: 95 % (254 nm), m/z 589 [M+H]". 'H NMR (300 MHz, CD;OD) 3: 8.62 (1H, d,
1=6.3 Hz), 7.78-7.71 (2H, m), 7.58 (2H, d, J=8.7 Hz), 7.49 (3H, d, J=8.4 Hz), 7.34 (1H, 1,
J=8.5 Hz), 7.27-7.22 (1H, m), 6.89 (1H, d, J=6.8 Hz), 4.5-4.40 (2H, m), 4.18 (1H, t, J=6.1
Hz), 4.03 (3H, 5), 2.60-2.35 (2H, m).



O/ Stage | I/ O BocNH BF TFA/DCM Stage 2 Np <O~ ~..,,,/O/ N~ BocNHH O

(/-N/ I N~ O\ I O\ Stage 3O/ OH/ o H Stage 4 HCVD oxane N

. O H
;'['4”(’408N O} | / OO0 Hi/ Schene 31 Stage 1- )
- [ 4- (4- Benzoyl am no- phenoxy) - 6- met hoxy- qui nol i n-7-yl oxynet hyl ] - pyrrol i di
-1 - carboxylic acid tent-butyl ester ,boc N O -~ OyO % 170y b-py ane

N- [ 4- ( 7- Hydr oxy- 6- met hoxy- qui nol i n-4;yl oxy) - ph ; -
mol), (S)-2- y-9 (4;Y1 oxy) - phenyl | - benzani de (0.15 g, 0.39

The following examples make use of the 4-(7-benzy|oxy—6-methoxy-quinolin-4-yloxy)-3-
fiuoro-phenylamine intermediate in their synthesis, using the appropriate acid chloride at

Stage 3 in Scheme 30.

Example 127: (S)-2-Amino-4-{4—[2~fluoro-4-(4—trif|uoromethyl—benzoyiamino)-phenoxy]—B-
methoxy-quinelin-7-yloxy}-butyric acid cyclopentyi ester

H,N I\/O N
L \om F
O "L
N
H F
FF
LC/MS purity: 97 % (254 nm), miz 642 [M+H]". *H NMR (300 MHz, DMSO-dq) &: 10.87 (1H,
s), 8.70 (1H, m), 8.48 (2H, brs), 8.19 (2H, d, J=8.1 Hz), 8.10 (1H, d, J=12.3 Hz), 7.7 (2H, d,

J=8.4 Hz), 7.75 (2H, m), 7.58 (2H, m), 6.80 (1H, br ), 5.22 (1H, t, J=5.4 Hz), 4.37 (2H, 1,
J=4.6 Hz), 4.20 (1H, m), 4.03 (3H, s), 2.27 (2H, m), 1.76-1.93 (2H, m), 1.49-1.72 (6H, m).

Example 128: (S)-2—Amino-4-[4-(4—benzoylamino-z-ﬂuoro-phenoxy)—ﬁ-methoxy-quinolin-?-
yloxy}-butyric acid cyclopentyt ester

0 Y0 \o: : ;];/ F
o °© ]
NJ\©

H

LG/MS purity: 96 % (254 nm), miz 574 [M+H]". 'H NMR (300 MHz, CD;OD), &:8.76 (1H, d,
J=6.8 Hz), 8.09 (1H, dd, J=2.4, 12.9 Hz), 8.01-7.95 (2H, m), 7.91 (1H, 5), 7.74-7.68 (2H, m),
7.66-7.59 (11, m), 7.59-7.49 (3H, m), 7.04 (1H, dd, J=1.0, 6.7 Hz), 5.38-5.32 (1H, m), 4.54

(2H, 1, J=5.6 Hz), 4.36 (1H, t, J=6.5 Hz), 4.14 (3H, s), 2.65-2.54 (2H, m), 2.01-1.87 (2H, m),

1.84-1.58 (BH, m).



br ononet hyl - pyrrolidi ne-1-carboxylic acid tert-butyl ester* (0.14 g, 0.43
nmol, 1.1 eq) and K2CO3 (0.11 g, 0.783 mml, 2 eq) were dissolved in
anhydrous DMF (5 m) under an atnosphere of nitrogen. The reaction was
stirred at 35 C overni ght before the DMF was renoved under reduced
pressure. The residue was di ssolved in DCM and washed with water foll owed
by brine. The organic |ayer was dri géj_ over magnesi um sul phate and
evaporated under reduced pressure.””“The product was purified using columm
chro _iaby4- gﬁgo@anm{dzm Rer@ky)es-mbioxy-quimlicdrpound,

(0. 729%,%?5?/9 ‘?é)Lﬁd))AHQmVH [!%/24 brﬂz 570 [MrH " P *The synt hesis of

(S - ZMM@Wld pyrrolidine-1-carboxylic acid tert- butyl ester is
outlined in Scheme 32. boc boc PPh3 Nes N HO-, Br/--O Pyridine, DCM
Schenme 32 *(S)- 2- Br omapet -P 4 ne-|-carboxylic acid tent-butyl ester
boc I N Br O To a solution of ro psuccinimde (1.33 g, 7.45 mol, 3
eq) in DCM (15 m) wayy d>odro fseFa sol ution of triphenyl phosphl ne
(1.82 g, 6.94 nmol, 2.8 eq) in DCM (45 ). ghe solution was stirred at
roomtenperature for 15 m nutes. i (0 015 m, 1.2 eq) was added
foll owed by dropw se addition of
(R) - 2- hydr oxynet hyl - pyrr ol i di ne- 1- car boxyl |"b a tert-butyl ester (0.50
g, 2.48 mol, 1 eq) in DCM (15 m ). The solution was stirred overnight at
roomtenperature. The solvent was renoved under reduced pressure. The

0,
oot at ECRIS ek 59 (25hemb gl 546 o i NUIR oo MHE> cBJo8) #1861tk 4.t 1!
1=6.6 Hz), 8.00 (1H, dd, J=2.3, 12.8 Hz), 7.99 (2H, d, J=7.9 Hz), 7.91 (1H, 8), 7.72 (1H, dd,
J=1.3 8.9 Hz), 7.68-7.61 (2H, m), 7.61-7.55 (2H, m), 7.56-7.4@ (1H, m), 7.04 (1H, d, J=6.6
Hz), 4.57 (2H, 5.2 Hz), 4.32 (1H, 1, J=6.2 Hz), 4.15 (3H, 5), 2.74-2.62 (1H, m), 2.62-2.49 (1H,

m).

The following example was prepared using the corresponding 1,3-difluoro-4-nitro-benzene at

Stage 1 in Scheme 30 above.

Example 139: (S)-Z-Amino-4-[4-(4-benzoy!amino-3~ﬂuoro-phenoxy)-s—methoxy-quinolin-?—

yloxy]-butyric acid cyclopentyl ester

LC/MS purity: 98 % (254 nm), m/z 574 [M+H]". "H NMR (300 MHz, CD;0D) 8: 8.7 (1H, ),
8.05-7.96 (3H, m), 7.89 (1H, 5), 7.71-7.61 (2H, m), 7.61-7.52 (2H, m), 7.46-7.38 (1H, m),
7.34-7.27 (1H, m), 7.08 (1H, d, J=6.6 Hz), 5.40-5.32 (1H, m), 4.53 (2H, t, J=5.6 Hz), 4.35
(1H, t, J=6.5 Hz), 4.14 (3H, 5), 2.65-2.52 (2H, m), 1.94 (2H, ), 1.84-1.61 (BH, m).

Example 131: (S)-2-Amino-4-{4—(4-ben20ylamino-3-ﬂuor0—phenoxy)-ﬁ-methoxyaquinolin—T-
yloxy]-butyric acid



trituration were conbi ned and concentrated under reduced pressure to give a
pale pink solid. The product was purified using colum chromatography
eluting with ethyl acetate/ heptane to give the title conpound (0.20 g, 30
%yield). "HNW (300 Mz, CDCI 3) 5:4.10-4.00 (1H, m, 3.70-3.55 (1 H m,
3.50-3.35 (3H, m, 2.10- 1.75 (41 1, m, 1.50 (9H s). Stage 2-

N-{4-[ 6- Met hoxy-7-(pyrrolidin-2-yl q%ghoxy) qui nol i n-4-yl oxy] - phenyl } - benzam
ide HN~OINN oo H 11 01 To

2-[4- (4-benzoyl am no-g
1- carboxylic acid tert- utyI i
added TFA (2.5 m). @achi

evaporati on under reduced pressure t@®
LCMS: miz 470 [ MrHr. Stage 3-

y-qui nol i n-7-yl oxynet hyl ] - pyrrolidin-
.07 g, 0.12 mmol) in DCM (2.5 m) was
ure was stirred overnight before

i |:d 0.11g of the title conpound.

fe, nol i n-7
yl oxynet hyl ] -pyrrolidin-1-yl}-2-tent- but oxytar 3 | am no-butyric acid
cycl opentyl ester BocHNNO ocl~ OHO; 172 e product from stage 2

(0.11 )y £h bepyhisys: B0 (Rutsyri c acid
cycl Oplg?{Mﬁ p%l%% /c((gétiémb mkfﬁgqg;[h!%l—} ILIEIR@-{@%S ﬁ/ﬁ'fz Iét?llg)soprozc()é sys hyl “ani ne
(0. 06 8.04-7.98 (2H, m), 7.92 (1H, {, J=8.6 Hz), 7.73 (1H, s), 76 761 (1H m) 7.60-7 H

7.49-7.43 (1H, m), 7.29 (1H, dd, J=2.4, 10.7 Hz), 7.23-7.17 (1H, m), 6.83 (1H, d, J=4.5 Hz),

4.49 (2H, s), 4.10 (3H, s), 4.03-3.94 (1H, m), 2.67-2.54 (1H, m), 2.47 (1H, s).

The following examples were prepared using 1-fluoro-2-methoxy-4-nitro-benzene at Stage 1

of Scheme 30 above.

Example 132: (S)-2-Amino-4—[4—(4—benzoylamino—2-methoxy—phenoxy)-6—methoxy—quinolin-
7-yloxyl-butyric acid cyclopentyl ester

LC/MS purity: 93 % (254 nm), m/z 586 [M+HJ". *H NMR (300 MHz, CD;0OD) &: 8.69 (1H, d,
J=6.8 Hz), 8.02-7.96 (2H, m), 7.90 (1H, 5), 7.86 (1H, d, J=2.3 Hz), 7.67-7.63 (1H, m), 7.61
(1H, , J=1.4 Hz), 7.60-7.55 (2H, m), 7.48 (1H, d, J=2.4 Hz), 7.40-7.35(1H, m), 6.93-6.88 (1H,
m), 5.40-5.32 (1H, m), 4.63 (2H, t, J=5.6 Hz), 4.35 (1H, 1, J=6.5 Hz), 4.14 (3H, s), 3.83 (3H,
s), 2.65-2.53 (2H, m), 2.01-1.86 (2H, m), 1.85-1.58 (6H, m).

Example 133: (S)—2~Amino-4—[4—(4-benzoylamino—2~methoxy—phenoxy)-6-methoxy—quinolEn—
7-yloxyl-butyric acid



m, 0.32 mol, 3 eq) were dissolved in acetonitrile (10 m) under an

at nosphere of nitrogen. The reaction was stirred at 50 C for 48 hours
before the solvent was renoved under reduced pressure. The residue was

di ssolved in DCM and washed with water followed by brine. The organic

| ayer was dried over magnesium sul phate and evaporated under reduced
pressure. The product was purlfled |ng col um chromat ography eluting with
nmet hanol/ DCMto give the title co ound (0.20 g, 25 %yield). LM niz

739 [M+H] ' . St age HN
4-(S) - 2- Ami no- 4- { 2- [4 enzommenoxy) 6- met hoxy- qui nol i n-7-yl oxymne

thyl]- pyrrolidin-1- yI,.}o y™b i o+€yelopentyl ester H N ant 11000 o
H To

(S)-4-{2-[4-(4-benzoyl am no- phenoxy) - .@ ho)
lidin-1-yl}- 2-tent-butoxycarbonyl am n &gl d cycl opentyl ester
(0.02 g, 0.03 mml) was added 4N HC in ditbxa 3 m). The reaction
m xture was stirred for 5 hours before evaporati™on under reduced pressure
to yield the title conpound as a pale yellow solid. Exanple 136
(S)-2-Am no-4-{4-[4-(4-benzoyl am no- [:l)henox - 6- met hoxg g;lt“ n
y| oXy niEE/ME duripic Bé P4 @56 nm), iz SHRIBMHHIG 'RNMR BPE MfrekPyPLk NHZ ONO

Qs Oty B o PRty 52 7 B8RPy U, o, ors RBO7 6OATAY i HnNVR (300 Mz,

(1 Yar 8.0 H m,
7. 87 (152174@)(1H,7n5@42-74375 ﬁ*_[n)@) 685G 5.,)44%(%—1% 55 H3f 253 Uk, (!
J=8.5, 7.2 Hz), 4.15 (3H, 5), 3.83 (3H, 8), 2.74-2.62 (1H, m), 2.62-2.50 (1H, m).

- qui nol i n-7y[ oxynet hyl ] -pyrro

The following example was prepared using 2-fluoro-5-nitro-pyridine at Stage 1 of Scheme 30

above.

Example 134: (S)-2—Amino-4-[4-(4—benzoylamino—-2—methoxy-phenoxy)-6-methoxy—quinotin—
7-yloxyl-butyric acid cyclopentyl ester

LG/MS purity: 95 % (254 nm), miz 557 (M+H]'. 'H NMR (300 MHz, DMSO-d;) &: 10.82 (1H,
br s), 8.90-8.85 (2H, m), 8.68 (3H, brs), 8.54 (1H, d, J=9.0 Hz), 8.06-8.01 (2H, m), 7.76 (2H,
s), 7.68-7.54 (4H, m), 7.27 (1H, d, J=6.6 Hz), 6.25-5.20 (1H, m), 4.46-4.40 (2H, m), 4.25-4.20
(1H, m), 4.04 (3H, s), 2.48-2.44 (2H, m), 1.85-1.55 (8H, m),

Example 135 was prepared by the route shown in Scheme 31.

Example 135: (S)-Z-Amino-4—{(S)—2-[4-(4-benzoyIamino—phenoxy)-S-methoxy~quinolin-7—
yloxymethyl}-pyrrolidin-1-yl}-butyric acid cyclopentyl ester



J=8.9 Hz), 6.96 (1H, d, J=6.4 Hz), 5.36(1H, t, J=5.1 Hz), 4.24 (2H, br s),
4.10 (3H, s), 3.82- 3.53 (44, m, 3.48-3.35 (2H, m, 2.60-2.18 (5H m,
2.06-1.60 (11H, nm). 4-Brononethyl -piperidine-I-carboxylic acid tent-butyl
ester was prepared followi ng the synthetic route described in Schene 32.

4- Br ononet hyl - pi peri di ne-1-carboxylic acidtert-butyl ester boc I 9Br 'H
NVR (300 MHz, CDC13) 8:4.25-4.15 (?)5% 3.35-3.25 (2H, m, 2.80-2.60 (2H,
m, 1.90- 1.80 (3H m, 1.50 (9H, 130110(2H m . Exanple 137:

(S) - 2- Ami no- 4-{ 3- [ 4- (4- benzoygNan no- phenoxy) - 6- met hoxy- qui nol i n-7-yl oxy] -
pyrrolidin-1 yI} butyrlc aci tyl ester 174 pHZ p \ N Opl [
?*‘98 % (254 nm, mz 625 [ MtH ".' H NWR
, 11.3 (0.5H, br s) 10.57 (1 H, s),
2-7.84 (1 H nm, 7.82 (1H s),
Hz), 6.89 (1 H, d, J=6. 0 Hz) ,
5.45-5.35 (1H, m, 5.30-5.15 , 4.30-4.15 (2H, rr) 4.06 (31-1, s),
3.90-3.60 (6H, m, 2.40-2.15 (4H 9001.50 (9H, m). Exanple 138:
(S)-2-Am no- 4-[ 4- (4- benzyl am no- pheno - et y-qui nol i n-7-yl oxy] -
butyric acid cycl opentyl ester H

O/ 1) NO v' puk i
(300 MHz, CD3OD) 8 12@ SH,_brns)
8.9-8.6 (4H m, 8.1-7.9 4’H =
7.66-7.54 (3H, m), 7.42 (2H,

LC/MS purity: 95 % (254 nm), m/z 639 [M+H]'". "H NMR (300 MHz, CD;0D) 5: 873 (1H, d,
J=6.6 Hz), 8.03-7.90 (5H, m), 7.66-7.50 (4H, m), 7.40 (2H, d, J=8.9 Hz), 7.00 (1H, d, J=6.8
Hz), 5.42-5.31 (1H, m), 4.76 (2H, d, J=5.3 Hz), 4.33-4,19 (2H, m), 4.15 (3H, s), 4.06-3.81
(2H, m), 3.63-3.46 (2H, m), 2.60-2.43 (3H,m), 2.36-1.54 {12H, m).



o0 o~Ho C z Oo NH LC M purity: 98 % (254 nm, mz 542.3 [MH".
NVR (300 MHz, DMSO-d6) 8: 8.78 (1 H, d, J=6.7 Hz), 8.59-8.42 (2H, m, 7.72
(1 H s), 759 (1 H s), 7.44-7.31 (4H, m, 7.30-7.21 (1 H m, 7.08 (2H,
d, J=9.0 Hz), 6.81 (1H, d, J=6.6 Hz), 6.74 (2H, d, J=8.9 Hz), 5.25-5.16
(1H, n), 4.36 (2H, dd), 4.31 (21-1, s), 4.24-4.14 (1 H m, 4.02 (3H, 5s),
2.45-2.34 (2H m), 1.93-1.44 (9H, 15% The synthesis of Exanple 138 is
shovvn bel ow i n Scheme 33. The key imternediate is the N
[ 4- (7- hydr oxy- 6- et hoxy- qui nodadn 4-yl o enyl] benzam de, the synthesis
of whi ch Mg eady describ j Schew@ HONMN HO/ N p/ / Stage 7
o\ | pl/ ~THF, Li Al Hy NH 0 1- OO BtlJH O r O
Stage 3 7 /[ ~- OHO
@\ K,CO,, DMF |
o}
y O
HJ\@ Stage 1 HJ\Q

Boch-i O‘O Br TFA/DCM Stage 2
N/\/\‘g 40
Ow,,, e BocNH \O

o 7 N
S J\© ?
NJ\©
H
Stage 4 i

HCl/Dioxane

Tyl

Scheme 31

Stage 1- 2—[4—(4—Benzoylamino—phenoxy)~6-methoxy-quinoiin-7~yloxymethyi]-pyrroiidine—1-
carboxylic acid feri-butyl ester

"~ ,boc
¢!
O I Ny
-
Q



)all I,ros @ OOO/ NH/\ NH 1-0 Schene 33 Stage 1:

4- (4- Benzyl am no- phenoxy) - 6- met hoxy- qui nol i n-7-0l A sol ution of

N[ 4- ( 7- hydr oxy- 6- net hoxy- qui nol i n- 4-yl oxy) - phenyl ] - benzam de (60 ng, 0,155
mol ) in anhydrous THF (2 m) was cooled to O C under a nitrogen

at nosphere. 2M LIiAlH4 in THF was then added (0.46 m, 0.23 mmol) and the
reaction allowed to warmto room qperature before heating to 65 C for
conpl ete reaction. The crude reacti m xture was cool ed and quenched with
1 MHC solution and the product extracted with Et OAc. The conbi ned Et OAc

| hed furth h, brJ | phat

Tho. pribtcd s RaBrbp el e QR | St R YED SRSRERD O 20 DO G
solid d-&ﬁorﬁghylxmrrﬁimmevh&rbcadymdd)ﬂemuwi odter Gu14 8. 043Temolpiiied) 8 i on. LC/ MB
purit 2&8 g)?sgﬁmolné %cg%yée {;n%"dﬂed in MRS DMF (5 ml) under an

(S)-4- I"am no- OXYy:- qui no tert-

but oxymaombn;d afmitreger (g reastionVes Hiyier gpanty P %@Q’HP‘*"%G?%@ Bﬁﬂrﬁ"?& ure of

4- (4 t}gﬁ.évéoadﬁéjepreet?@éa Drass@: ﬁm@emue s Bigsdived Tn DEM(@ weghedwillbwatap| ) |

(S) -2-tent - but ox car bon e&gn no- butegsrl C L?P L %L/Q[Ebgé‘t%%l ester*
(62ng,f0|@“@9 e The praggic a-‘l’&ﬁﬂ%%’f IR v e e % ng 2 eq)
i N anhy@eotegudddprésklrenhe paduct vas pertiied using Sol@na srematparag YYBIS‘WF%‘W’H’ of
nitrogen for hour s K er reduced pressure and the
crude 'F%tgﬁ'&qyﬁ%wé%%]’?/@a-{ﬁ%c uﬂuﬁﬁgogg?ﬁg%%ﬁ% water (2 x 50-m) and brine
(50 mDG/MS: meSTONYSE) , filtered and concentrated under reduced pressure to
| eave a yellow solid (100 ng). Purification by colum chromat ography (5 %

t hanol / fforded the tjtl %
oo S PSS B8 e i S
DVBO- d8)scRem82a42 (1H, d, J=5.3 Hz), 7.50 (1H s), 7.29-7.43 (6H, m)
7.21-7.28 (1H, nm), 6.93-7.02 (2H, n). 6.68 (2H d,

boc boo
r{l [
PPh,, NBS N
Pyridine, DCM
Scheme 32

*(S)-Z—Bromomethyl-pyrrolidine~1-carboxylic acid teri-butyl ester

Ilaoc
N

Br/\Q

To a solution of N-bromosuccinimide (1.33 g, 7.45 mmol, 3 eq) in DCM (15 ml) was added
drop wise a solution of triphenylphosphine (1.82 g, 6.94 mmol, 2.8 eq) in DCM (15 ml). The
solution was stirred at room temperature for 15 minutes. Pyridine (0.015 ml, 1.2 eq) was
added followed by dropwise addition of (R)-2-hydroxymethyl-pyrrolidine-1-carboxylic acid
teri-butyl ester (0.50 g, 2.48 mmol, 1 eq) in DCM (15 ml). The solution was stirred overnight

at room temperature. The solvent was removed under reduced pressure. The residue was



J=9.0 Hz), 6.32-6.40 (2H, m), 5.10 (1H, t, J=5.5 Hz), 4.29 (2H, d, J=5.8
Hz), 4.09-4.24 (3H, n), 3.93 (3H n), 2.01-2.32 (2H, n), 1.70-1.88 (2H,

m, 1.47-1.66 (7H, m, 1.32-1.41 (1 OH, m. Stage

3:(S)-2- Ami no-4-[ 4- (4- benzyl am no- phenoxy) - 6- met hoxy- qui nol i n- 7-yl oxy] - buty
ric acid cyclopentyl ester.

(S)-4-[4-(4-Benzyl am no- phenoxy) - 6-get hoxy- qui nol i n-7-yl oxy] - 2-t ent - but oxyc
ar bonyl am no- butyric acid cycl operﬁ? ester (62 ng, 0.097 mmol) was

il g e 2
dr y nestgtugign e iﬂ"ﬂ’dﬂ%’ta” 9;"qu5?%$%£5§64”§& %%u a@ gl\)(@E%p Exarrpl e 139:
(S) - 2-1wE predut Wés fuifibe nslvg Mmemneamwhﬁeinmmwmi@w?ﬁw eptapp &%

but o N NH LC VS ty: 98 % (254 m 542. 3
[ll\Jm)r/i]“Q ) Iﬂ'nﬂﬁ?" R/f%?z%%SQ/o/ g'd?s 62 (1Iourl v élﬁ) 7y (le s),
7.56 (*H :HMRs(azoowaz;mia)& @69+4qe)(1H,7m§7@zﬁ~’P @H, G’Lé@@% 6“%8’- ﬁH d. 177

J= esw%@gpﬁz‘%@g%g(% 4.52 (2H, t, J=5.3 Hz), 4.37 (2H, m), 4.28

(1H S), 2.72-2.44 (2H,m). The synthesis of
Exanpl e 140 is shown below in Scheme 34. Exanple 140:

(S) - 2- 44340 9: H-{4-fo-einbRx ¥-(rrbikiin- 2—ymemo&y)pdlmqhh~4@ddxy}9hepﬂbmf%9wdﬁw nol i n- 7-
yl oxy}-butyric acid cyclopentyl ester 000 O NH2 O |

To 2-[4—(4-benzoylamino—phenoxy)—G-methoxy—quinolin—T—yloxymethyl]—pyrroIidine—1-
carboxylic acid tert-butyl ester (0.07 g, 0.12 mmol) in DCM (2.5 ml) was added TFA (2.5 mi).
The reaction mixture was stirred overnight before evaporation under reduced pressure to
yield 0.11g of the title compound.

LC/MS: m/z 470 [M+H]".

Stage 3- (S)-4—{2-[4—(4—Benzoylamino—phenoxy)-s-methoxy-quino!in—?
yloxymethyl]-pyrrolidin-1 —yl}az-tert-butoxycarbonylamino-butyric acid cyclopentyl ester

BocHN

O



O LC M purity: 98 % (254 nn), mz 556 [M+H] ".' H NVR (300 MHz, CD30D) 8:
8.68 (1H, d, J=6.6 Hz), 8.16-8.08 (2H, m, 7.88 (1H, g), 7.71-7.60 ()2H
m, 7.59-7.49 (4H m, 7.38-7.29 (2H m, 6.97 (1H d, J=6.6 Hz), ’
5.39-5.30 (1 H m, 4.56-4.47 (4H, m, 4.33 (11H t, J=6.4 Hz), 4.11 (3H
S), 2.67-2.49 (2H m), 2.02-1.54 (9H m. 178 o, Oo HOp | O Stage 1\’(
/| Stage 2 Stage 3 HOIN/ \ ON (PﬁliStage40-OOOl/O~\ Br
Stage 50 BOCNH 1~ Ov OO N N"NHO I/ Stage 6 NH2 O==( O\ i o\

|1 O brelpduBORNEIagS2 2,605, 0 mévoShiihamy:2 rebuityoabpaminoct hanone To a
i) -t ap YERP RSO frts g I 1o St g Bofton B M 006 11T e

nesi umchloride in THE

(16. 25mIrh.32 hfin5 en)wie)e diFénived in acetonitrile (10 ml) under an atmosphere of nitrogen.
The reaction was stirred at 50 °C for 48 hours before the solvent was removed under
reduced pressure. The residue was dissolved in DCM and washed with water foliowed by
brine. The organic layer was dried over maghesium sulphate and evaporated under reduced
pressure. The product was purified using column chromatography eluting with methanol/
DCM to give the title compound, (0.20 g, 25 % yield).

LC/MS: m/z 739 [M+H] ",

Stage 4- (S)-2-Amino-4—{2-[4-(4-benzoylamino-phenoxy)-ﬁ-methoxy—quinolin~7—yioxymethyl]-
pyrrolidin-1-yl}-butyric acid cyclopentyl ester

HN

o~

S
1, O

N\
pes
Q
(@]
@Lﬁ’b

To (S)-4-{2—[4—(4—benzoyiamino—phenoxy)-ﬁ—methoxy—quinolin-?yloxymethyl]-pyrro[idin~1 ~yl}-
2.-feri-butoxycarbonylamino-butyric acid cyclopentyl ester (0.02 g, 0.03 mmol) was added 4N
HC! in dioxane (3 mi). The reaction mixture was stirred for 5 hours before evaporation under

reduced pressure to yield the fitle compound as a pale yellow solid.

Example 136: (S)-2-Amino-4-{4-{4—(4—benzoylamino-phenoxy)-ﬁ-methoxy—quinoiin—T-
yloxymethyl]-piperidin-1-yl}-butyric acid cyclopentyi ester



reaction was allowed to warmto roomtenperature and stirred for 1 hour. To
the crude mxture was added water (20 m) and the agueous sol uti on was
extracted with diethyl ether (2x50 nl). The conbi ned organic extracts were
washed with I M NaCH sol ution before drying over magnesium sul phate. The
crude residue was purified by colum chromatography (2:8 Et OAc: Hept ane)
and the product was isolated as a jte solid (1.3 g, 50 %yield). 179
LOMS: mz 227 [MH]'. Stage 2: 2-(4-Hydroxy-phenyl)- 1-phenyl - et hanone

2- (4- Met hoxy- phenyl) - 14phenyl - et hanone (544 ng, 2.4 mol) was dissolved in
48% HBr sol ution (g _ni d the reaction heated to 120 C for 1 hour. The
reacti on was then coofe to‘ifggﬂltenperature and a solution of potassium
hydr oxi de added tg~adpust th &y, aqueous | ayer was extracted
with EtOAc (2 x 100)/m ) and the comb (| ganic | ayers washed further
with brine before drying over magn@si um spl phate. The sol vent was renoved
under reduced pressure to give the'produc® a ygllowoil (103 ng, 37 %
yield). LM mz 213 [MH'. Stage 3:
2-[4-(7-Benzy|oxy-6-nethoxy-quinoIin-4-onJ;:j%mbn - phenyl - et hanone.

7- Benzyl oxy- 4- chl or o- 6- net hoxy- qui nol i ne (200 n&, 0% mmol ) and

2- (4- hydr oxy-phenyl)-1- phenyl - et hanone (425 ng, 2.0 mml) were dissol ved
in DM (1 m) and heated to 145 C for 5 hours. The DMF was renoved under

bk anteno b e ST TR Pog S el L <
sul phaj g4 Q;QL]S@@HE}?B%Q-MH, PR ATedHpe)eB 60 7 (@then)pr 38 (R dnas puri fi ed

1 1 0 -
Vol | o TERHOBE SB i S0 PPt %?9%’}’?-%3%%%&&431“‘%&2?-'4@“: e
2- [ 4- ( 3:56iy4ls, ow)y3.68-GB6 by ) 26AEL 1854 §). O LAY T) 1- phenyl - et hanone
2-[4-(7-Benzyl oxy- 6- nmet hoxy- qui nol i n-4-yl oxy) - phenyl ] - 1- phenyl - et hanone (64

my, 0.13 nmmol) was dissolved in 10 % cycl phexene/ anol (25 m) and Pd/C
cat al yG{qummﬁbyl-Pmd@He'1@ﬁﬂ’@?‘y“&ﬁcéﬁ%’@“t}é‘taﬁ%fﬁ'ﬁ%P’ng‘%He reaction nixture was

heat eddiQwing tlebyntetic rdutd AE&ibE@ I Scheme 32.

A-Bromomethyl-piperidine-1-carboxylic acid tert-butyl ester
tlaoc

N

Br

'H NMR (300 MHz, CDCly) 5: 4.25-4.15 (2H, m), 3.35-3.25 (2H, m), 2.80-2.60 (2H, m), 1.90-
4.80 (3H, m), 1.50 (SH, s), 1.30-1.10 (2H, m).

Example 137: (S)—2—Amino—4-{3—[4~(4—benzoylamino-phenoxy)uﬁ-methoxy-quinolin-T-yIoxy]—
pyrrolidin-1-yl}-butyric acid cyclopentyl ester



conplete reaction. The solution was cooled to roomtenperature and the
catalyst filtered off. The filtrate was evaporated to dryness to give the
title product as a yellow solid (36 ng, 68 % yield). LM nmz 386

[ MPFH] ' . Stage 5: :

(S)-2-fert-But oxycarbonyl am no- 4- ( 6- net hoxy- 4-[ 4- (2- oxo- 2- phenyl -et hyl ) -
phenoxy] - qui nol i n-7-yl oxy}-butyri Cl%i d cyclopentyl ester 180 A m xture of
2-[4- (7-hydr oxy- 6- net hoxy- qui nol i n=4-yl oxy) - phenyl ] - 1- phenyl - et hanone (35
nmg, 0.09 mml), ($)n4-brono-2-tent-butoxycarbonyl am no-butyric acid

cycl opentyl ester;ﬁ?ﬁ_qn'\gi 0.089 nmol onl-1 eq) and potassium carbonate (25
nmg, 0.182 mmol, 2 i aip s~ DM O mM) was stirred at 35 *C under
an at nosphere of nitpgen \gr ,20 @ _Jthe DMF was renoved under reduced
pressure and theg&) resi due qnss veyg in DCM and washed with water (2 Xx
50 m) and brine m), dried/(MSHA)o_filtered and concentrated under
reduced pressure | eave a yell ow soli d mg§i. Purification by colum
chromat ography (5 % nethanol/DCM af f or ded_the it besconpound as a cl ear
wax (35 mg, 71 %yield). LG/ MS: mz 655 [ MM N St

6: (S)-2- Am no- 4- { 6- met hoxy- 4-[ 4- ( 2- oxo- 2- phenyl - et hykF- phenoxy] - qui nol i n-7-
yl oxy)- butyric acid cyclopentyl ester

(S)-2-tent-But oxycarbonyl am no- 4- { 6- net hoxy- 4- [ 4- ( 2- oxo- 2- phenyl - et hyl ) - phe

noXy] - QUGN IR of s BX Nk At 5 -2, o SR (DO Wl COROEYS: (260 (340, 053 M )
d a7 PR e 7,5 m d | ef t t t
for 2 Wowrd.dO5Hbrpl & E‘;aat pom S ke et B0 M 7L A oor at ed 1o
dryneSﬁgﬁpﬁqi%ﬂq.d@tﬁsiM@Hr WRT.42URHS d, Q8 Ty HAreG( B §,Je6 Bzl 545-58%e the title
conmpoun 1 . _Ex r I i "

N—Erg- EWE‘F 5&)}5 %rﬂ?ﬂ"?ggn‘ggqlﬁéég\(%f n@tg'gé(g-ﬂg?)éggﬁ%éérrué(eHBT)'ézbdrgvzé?s Thi s can be

convenienhdyl.go-epafsH )y reaction of 4-Hydroxybenzylam ne with benzoyl
chl oride under traditional conditions already described therein. Exanple
141:

(S) - 2- ErampleA3u(S)-2-Anem4 i (4banageniBempey oy e ASIPIY-BURRPHYS Y Ui nol i n- 7-
V1 OXY} Y AdFoRbhennelopent yl ester

LC/MS purity: 98 % (254 nm), miz 542.3 [M+HT'". *H NMR (300 MHz, DMSO-de) 8: 8.78 (1H,
d, J=6.7 Hz), 8.50-8.42 (2H, m), 7.72 (1H, 5), 7.59 (1H, 5), 7.44-7.31 (4H, m), 7.30-7.21 (1H,
M), 7.08 (2H, d, J=0.0 Hz), 6.81 (1H, d, J=6.6 Hz), .74 (2H, d, J=8.9 Hz), 5.25-5.16 (1H, m),
4.36 (2H, dd), 4.31 (2H, 5), 4.24-4.14 (1H, m), 4.02 (3H, s), 2.46-2.34 (2H,m ), 1.93-1.44 (SH,

m).

The synthesis of Example 138 is shown below in Scheme 33. The key intermediate is the N-
[4-(7-hydroxy-'a-methoxy-quinoiin-4-yloxy)—phenyl]—benzamide, the synthesis of which is

already described in Scheme 2.



HZNON O 'O ON\ b/ 0 181 LCM purity: 97 % (254 nm, mz 570
[ MPtH] ~. 1H NWVR (300 MHz, CD3OD) 5: 8.67 (1 H, d, J=6.7 Hz), 7.92-7.85
(3H, M, 7.66-7.45 (6H M, 7.35 (2H, d, J=8.6 Hz), 6.92 (1 H, d, J=6.7 Hz),
5.39-5.30 (1 H m, 4.67 (2H, s ), 4.50 (2H, t, J=5.6 Hz), 4.33 (1 H, t,
J=6.5 Hz), 4.11 (3H, s), 2.67-2.46 (2H, nm, 2.01 (9H, n). Exanple 142:
(S)-2-Am no-4-{4-[4-(benzoyl am no- %hyl ) - phenoxy] - 6- met hoxy- qui nol i n-7-
yl oxy}-butyric acid HZN ON O CH O\ / [/ N\ LCM purity: 98 % (254
nm, mz 502 [MH'." H NVR (300 MHz, CDBOD) 8. 66 H, d, J=6.7 Hz),

5 8.

3: (1
7.94-7.84 (31A, ), 7.66-7.44 (6H, 4 N3 (2H, d, J=8.6 Hz), 6.90 (1 H,
d. J=6"Borg 4,67 (2H, s), 4.53 (2 J=5.5 Hz), 4.37-4.27 (1 H, ),

4.11 (JHSBNA2. 75-2. 41 (Zhheqm) . EwANDI Y 143:

(S)-2-Am no-d¢- -nethoxy-—élr-—(L—E—n‘efhyl-ll—l- ol - 3-yl am no) - 2
phenylsulfanyl li nazol i M7 %foxy] - but yri ckadig cycl opentyl ester HZN O\
N~S O "OOI b H N-N H LM mz 549 [ MtH] -~ H NMR (300 MHz, CD30D)
3: 7.90 (1H, s), o7 7 63 (2H m, 7.60 (1 H J=7.3 Hz), 7.55-7.47
(2H, m), 7.07 (1 H ~f, 5.32 (L H s), 598-520(1L H ), 4 37 (2H

Br

Bomﬂ’qfo\o
& ]

Stage 2

0 Stage 3 ~_O
G “.\\\‘\/O N\ o} e

Scheme 33
Stage 1: 4-(4-Benzy!amino-phenoxy)—S—methoxy-quinolin-?-ol

A solution of N—[4-(7-hydroxy—G-methoxy-quinolin-4-yioxy)-phenyl]-benzamide (60 mg, 0,155
mmol) in anhydrous THF (2 ml) was cooled to 0 °C under a nitrogen atmosphere. 2M LiAlH,
in THF was then added {0.46 ml, 0.23 mmol) and the reaction allowed to warm to room
temperature before heating to 65 °C for complete reaction. The crude reaction mixture was
cooled and quenched with 1M HCI solution and the product extracted with EtOAc. The
combined EtOAc layers were washed further with brine and dried over magnesium sulphate.
The product was isolated after evaporation of the EtOAc fo give a yellow solid (60 mg) which
was taken forward without further purification.

LC/MS purity: 95 % (254 nm), miz 373 [M+HT'".

Stage 2. (S)-4-[4~(4-Benzylamino—phenoxy)—G-methoxy-quinolin-?-yloxy]—z-tert-

butoxycarbonylamino-butyric acid cyclopentyl ester.



t, J=5.3 Hz), 4.22 (1 H t, J=6.4 Hz), 3.95 (3H s), 2.4 =

Hz), 2.07 (3H, s), 1.84 (2H d, J=5?8 Hz) (1 71-1?’51 (ea(ﬁ)Hf tT’heJ >9
synt hesis of exanple 143 is shown below in Schene 35. 182 HO 1\ NH2 DOM
St age \ NyO"~ Nal, DM\ | OOY O/ Stage 1 O1/ 0 Stage 2 O / p Stage3\
rFA. DCM 0"0 H~-OyNCOy [/ I POCl., /I-NO1I1 / p\ O\ NVC D nethylaniline

OJI\/J NHDCM O\ NHz \O1/ ~N /| Sta [
ge5 O Stage4 6 HzN I \ WC i N
O N Stage 6 NEt~. EtOH HS \ | / H87?\IS\ \' 1 OC t-BUGH\ Ol \ NS TFA |

}\F thgtgmi\lgg}a gr@-éA-bénﬁymmind-phén&w-spmexhasxymirsﬁraggl (B0SRG FI MR Sl N- N N- N

bromo-2—-ter§.‘-but%xycaHrb§|t1ﬁ§r%ing-blﬁityric acid cyclopentyl ester* (62mg, 1.18 mmol, 1.1 eq)
and potassium carbonate (44 mg, 0.32 mmol, 2 eq) in anhydrous DMF (10 ml) was stirred at
35 °C under an atmosphere of nitrogen for 20 hours. The DMF was removed under reduced
pressure and the crude residue dissolved in DCM and washed with water (2 x 50 mi) and
brine (50 ml), dried (MgSQs,), filtered and concentrated under reduced pressure to leave a
yeliow solid (100 mg). Purification by column chromatography (5 % methanol/DCM) afforded
the title compound as a clear wax (70 mg, 68 % yield).
LC/MS purity: 96 % (254 nm), m/z 642 M+HT*. 'H NMR (300 MHz, DMSO-dg) & 8.42 (1H, d,
J=5.3 Hz), 7.50 (1H, 8), 7.29-7.43 (6H, m), 7.21-7.28 (1H, m), 6.93-7.02 (2H, m). 6.68 (2H, d,
J=0.0 Hz), 6.32-6.40 (2H, m), 5.10 (1H, t, J=5.5 Hz), 4.29 (2H, d, J=5.8 Hz), 4.09-4.24 (3H,
m), 3.93 (3H, m), 2.01-2.32 (2H, m), 1.70-1.88 (2H, m), 1.47-1.66 (7TH, m), 1.32-1.41 (10H,

m}.

Stage 3: (S)-2—Amino-4-[4—(4-benzylamino-phenoxy)-s-methoxy—quinolin—7—y!oxy]-butyric acid
cyclopentyl ester.

(S)-4—{4-(4-Benzyiamino-phenoxy)—G—methoxy—quinoﬁn—7-yloxy]-2—tert—butoxycarbony!amino—
butyric acid cyclopentyl ester (62 mg, 0.097 mmol) was dissolved in TFA/DCM (1:1, 5 ml}
and left to stir at room temperature for 2 hours for complete reaction. The reaction mixture
was evaporated to dryness and the product was isolated as the TFA sait (40 mg).

Example 139: (S)-Z—Amino-4-[4-(4-benzylamino-phenoxy)-B-methoxy—quinolin-?-yloxy]-
butyric acid

LC/MS purity: 98 % (254 nm), m/z 542.3 [M+H]*. "H NMR (300 MHz, CDOD), &: 8.62 (1H, d,
J=6.6 Hz), 7.83 (1H, s), 7.56 (1H, ), 7.43-7.18 (6H, m), 7.05 (2H, d, J=8.9 Hz), 6.88 (1H, d,



HZN O NSON™O S\ (1)" I I~ 1 HCA, dioxane ~7 ~~ 0O0:C-,0 OO '0 O
/ IN1/ HNI HNI Stage 10 6 NN NN H H Schene 35 Stages 1 to 5 were
performed as described in Bioorg. Med. Chem Lett. 1998, 8, 2891-2896.

St age 6- (7-Benzyl oxy-2-chl oro-6-net hoxy-qui nazol i n-4-yl)-(5-nmethyl -

H pyrazol -3-yl)-amne To a solution of

7- Benzyl oxy- 2, 4- di chl or o0- 6- nethoxy gylnazoline (620 ng, 1.85 mmol) and 3-
am no- 5- net hyI pyrazol e (180 ny, mmol) in ethanol (10 m) was added
triet g)ég%rpl e6.86-878 (gan)JA,&S(m,I J=5anidz)t R&7r(@Acm): 28l helBe&di®or 10 min.
at 11 irradiation. The solid formed was col |l ected by
filtr0%EH %éﬁ%gﬁm%@ d ethanol and triturated with Et20 and heptane
to glve the title conpound as a white solid (300 ng, 41 % yield) LC Ms:

m z 396/ 398 cheme 34.

(7-Ben BQWE%S %’ﬁox%?ﬂ O%Q%an?ﬁllﬂ‘waﬂf -qui nazol i n-4-yl)-(5-methyl -1 H pyraz
ol - 3- yI) am ne To a solution of

(7-benzyl ¥=|20 q@i-@mwfé, rh@myxyqumammzppmw+e;hy()5>hm>¢y17qun1qlmﬁyr azol - 3-yl)
- am ne in tert-butanol (10 m) was added thi ophenol
(389 glexy} b‘EBW"T‘QaC‘%‘YB‘IO?n’g‘ﬂ ¥he reaction was heated for 10 nin. at 140 C
under mcrowave irradiation. The slightly yellow solid was coll ected by
filtration. It was then suspended in EtOH/ H20 1/3 (4 m) and K2CO3 (100
ng) was added. The suspensi was stirred at roomtenperature for 2 hours.
The white solid was collected by filtration and dried under vacuumto

afford the title o}\r““\/o 1 Ny

NH, v
e
20
LC/MS purity: 98 % (254 nm), m/z 556 [M+H]". "H NMR (300 MHz, CD-0D) &: 8.68 {1H, d,
J=6.6 Hz), 8.16-8.08 (2H, m), 7.88 (1H, s), 7.71-7.60 (2H, m), 7.58-7.49 (4H, m), 7.38-7.29

(2H, m), 6.97 (1H, d, J=6.8 Hz), 5.39-5.30 (1H, m), 4.56-4.47 (4H, m), 4.33 (1H, , J=6.4 Hz),
4.11 (3H, §), 2.67-2.49 (2H,m ), 2.02-1.54 (9H, m}.



conpound (222 ng, 62 %yield). LOMS: mz 470 [MtH'. Stage 8-

6- Met hoxy- 4- (5- net hyl -

H pyrazol - 3-yl am no) - 2- phenyl sul f anyl - qui nazol i n-7-0ol The

(7-benzyl oxy- 6- met hoxy- 2- phenyl sul f anyl - qui nazol i n-4-yl)-(5-net hyl - 1H pyraz
-3-yl)- amne (222 ng, 0.47 mmol) was treated wwth TFA (5 nl) and

t hi oanisole (0.5 m) for 3 hours g 80 C. The reaction m xture was

concentrated under high vacuumto r ﬁove nost of the thioanisole present.

The corirpound was used wi tlhout any further pur| fi catl on LCOMs: mz 380

[I\/H—I] gegy9-
(S) - Bu oxyea-ﬁben*yl H pyrazol -3-ylam n
0) - 2 phe yI'SulY anystasguii nazol i n- oxyffﬂ%ﬁtyrl c aci d @ | opentyl ester To

a solution of

6- met hoxy- 4- (5- et hyl - 1H pyr azol - 3-yl am no) - 2- phenyl sul f anyl - qui nazol i n-7-
ol (70 ng, 0.18 mmol) in DVF (2 M) were adde
(S)-4-bronop-2-tort-butoxycarbonyl am no- butyri g% d cycl opentyl ester (65
ng, 0.18 mmol) and K2CAB (31 ny, 0.22 mml) and th reaction m xture was
stirred for 3 days at 40 C under n|tro The DMF' was renoved under
reduced pr Nyt he crude was dil ute - Opc, washed with sat. NaHCO3
and bri ne@mver WS%ag;4ltered .o c nt‘ at ed under reduced
pressure to|g| vela light<—brewrsottd. Bp of McOH) was added and
a white solid cras tltration to give the
pure product (47 ) 5. 7.72-7.68 (2H,
m, 7.62 (1H, s), 7. 9 (3H, m, 7.36-7.24 (11-1, 7.00 (1H, s),
5.24-5.17 (11-1, m, 4.44.4.37 (1H m, 4.32-4.24 (1191, , 4.21-4.12 184
(1H, m, 4.01 (38H, s), 2.44-2.30 (2H, m, 2.14 (3H, s), I789-1.78 (2H, m,
1.75-1.56 (6H, M, 1.46 (9H, s). LOMs: mz 649 [ MtH ~. Stage 10-

(S)-2- Ami no- 4-[ - met haky- 4- (5- et hyl - 1H pyrazol - 3-yl am no) - 2- phenyl sul f anyl
- qui nazol i zelsyl oxy]f-butyric acid cyclopentyl ester To

(S)-2-tert-but oxyea y@nno 4-[ 6- met hoxy- 4- (5- net hyl -1 H pyrazol - 3-yl ami n
0) - 2- phenyl sul f{anyl - dui ndzol i n- 7-yl oxy] -butyric acid cycl opentyl ester (47
ng, 0.07 mol) was '

out, which was coIIeted
: %yield) "H NVR (300 MHz,

Scheme 34

Stage 1: 2-{(4-Methoxy-phenyl)-1-phenyl-ethanone

To a solution of 4-methoxyphenyl acetyl chloride (3.0 g, 16.3 mmol) in THF (10 ml) at -78 °C
was added a 1M solution of phenyl magnesium chloride in THF (16.25 ml, 16.25 mmol). The
reaction was allowed to warm to room temperature and stirred for 1 hour. To the crude
mixture was added water (20 ml) and the agueous solution was extracted with diethyi ether
(2x50 ml). The combined organic extracts were washed with 1M NaOH solution before drying
over magnesium sulphate. The crude residue was purified by column chromatography (2:8
EtOAc:Heptane) and the product was isolated as a white solid (1.3 g, 50 % yield).



added a 4M solution of HCl in 1,4-dioxane (8 nl) and the reaction m xture
was stirred at roomtenperature under nitrogen atnosphere for 2 hours. The
crude was concentrated wunder reduced pressure to give afford the title
conpound as a white solid (30 ng, 78 % yield). Measurenent of Biol ogical
Activity Aurora-A Enzyme Assay The ability of conpounds to inhibit
Aurora-A activity was neasured using. a sinple mcroplate assay for
Aurora-A activity, also suitable fé?g hi gh-t hroughput screening. In brief,

y- 33F|>_-CM$, ,%I%?TMLIW'&A were incubated in a nyelin basic protein .
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>5000nk§%n‘24?\§f&?§£t ed Cell inhibition Assay The correspondi ng cancer

cell lines (U937, HCT 116 and HUT) growing in | og phase were
Stage 3: 2—[4-(7—Benzyloxy—G—methoxy-quinolin-4-y[oxy)-phenyl]—1—phenyl-ethanone.

7-Benzyloxy—4-chloro—6—methoxy-quinoiine (200 mg, 0.67 mmol) and 2-(4-hydroxy-phenyl)-1-
phenyl-ethanone (425 mg, 2.0 mmol) were dissolved in DMF (1 mi) and heated to 145 °C for
5 hours. The DMF was removed under reduced pressure and the crude residue dissolved in
DCM, washing with 5 % NaOH solution and then brine. The DCM layer was dried over
magnesium stlphate and concentrated under reduced pressure. The product was purified by
column chromatography (DCM-3%MeOH/DCM afford the titie compound as a yellow wax (68
mg, 21 % vield).

LC/MS: m/z 476 [M+H]'.

Stage 4. 2—{4—(7—Hydroxy-6-methoxy—quino!in-4-y|oxy)-phenyl]-‘i -phenyl-ethanone

2—[4-(7-Benzyloxy—G-memoxy-quinolin-4—yloxy)—phenyl]—1-phenyl~ethanone (64 mg, 0.13
mmol) was dissolved in 10 % cyclohexene/ethanol (25 mf) and Pd/C catalyst (40 mg) added
under an inert atmosphere. The reaction mixture was heated to reflux for 2 hours for
complete reaction. The solution was cooled to room temperature and the catalyst filtered off.
The filtrate was evaporated to dryness to give the title product as a yellow solid (36 mg, 68 %
yield).

LC/MS: m/z 386 [M+H]".

Stage 5 (S)—Z-tert—Butoxycarbonylamino-4-{8—methoxy~4-[4—(2—0x0—2—phenyl-ethyl)~
phenoxy]-quinolin-7-yloxy}-butyric acid cyclopentyl ester
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methanol/DCM) afforded the title compound as a clear wax (35 mg, 71 % vield).
LCMS: miz 655 [M+HT".

Stage 6: (S)-2-Amino—4~{6-methoxy-4-[4-(2-oxo—2—phenyl-ethyl)-phenoxy]-quinolin-7-yloxy}-
butyric acid cyclopentyl ester

(S)—2-tert-Butoxycarbonylamino—4-{6-methoxy—4-[4-(2-oxo—2—phenyl-ethyl)—phenoxy]—quinolin-

7-yloxy}-butyric acid cyclopentyl ester (35 mg, 0.053 mmol) was dissolved in TFA/DCM (1:1,
5 mi) and left to stir at room temperature for 2 hours for complete reaction. The reaction
mixture was evaporated to dryness and the product was purified by preparative HPLC to give
the title compound (11 mg).

Example 141 was prepared by using N-{4-hydroxy-benzyl)-benzamide at Stage 3 of Scheme
34 above. This can be conveniently prepared by reaction of 4-Hydroxybenzylamine with
benzoyl chioride under traditional conditions already described therein.

Example 141: (S)-2—Amino-4-{4—{4-(benzoyiamino-methy!)-phenoxy]-s-methoxy-quinolin—?—
yloxy}-butyric acid cyclopentyl ester
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LC/MS purity: 97 % (254 nm), miz 570 [M+H]". "H NMR (300 MHz, CDsOD) &: 8.67 (1H, d.
J=6.7 Hz), 7.92-7.85 (3H,m), 7.66-7.45 (6H,m), 7.35 (2H, d, J=8.6 Hz), 6.92 (1H, d, J=6.7
Hz), 5.39-5.30 (1H, m), 4.67 (2H, s ), 4.50 (2H, t, J=5.6 Hz), 4.33 (1H, 1, J=6.5 Hz), 4.11 (3H,
s), 2.67-2.46 (2H, m ), 2.01 (9H, m).

Example 142: (S)~2-Amino-4-{4-[4—(benzoylamino-methyl)-phenoxy]—ﬁ—methoxy—quinoIin-?—
yloxy}-butyric acid

LC/MS purity: 98 % (254 nm), m/z 502 [M+HT". "H NMR (300 MHz, CD50D) &:8.66 (1H, d,
1=6.7 Hz), 7.94-7.84 (3H, m), 7.66-7.44 (6H, m), 7.35 (2H, d, J=8.6 Hz), 6.90 (1H, d, J=6.8
Hz), 4.67 (2H, s ), 4.53 (2H, t, J=5.5 Hz), 4.37-4.27 (1H, m), 4.11 (3H, 5), 2.75-2.41 (2H, m).

Example 143: (S)-2~Amino-4-[6-methoxy—4—(5-methyl-1H-pyrazol—3-y!amino)-2-
phenylsulfanyl-quinazolin-?—-yloxy]-butyric acid cyclopentyl ester

HZNI\/O NYS
o o \o: : ;(’ N
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O e
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H

LC/MS: miz 549 [M+H". *H NMR (300 MHz, CD;OD) & 7.90 (1H, s), 7.69-7.63 (2H, m), 7.60
(1H, d, J=7.3 Hz), 7.55-7.47 (2H, m), 7.07 (1H, s), 5.32 (1H, ), 5.28-5.20 (1H, m), 4.37 (2H,
t J=5.3 Hz), 4.22 (1H, t, J=6.4 Hz), 3.95 (3H, 5), 2.45 (2H, , J=5.9 Hz), 2.07 (3H, 5), 1.84
(2H, d, J=5.8 Hz), 1.71-1.51 (6H, m).

The synthesis of example 143 is shown below in Scheme 35.
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Stages 1 o 5 were performed as described in Bioorg. Med. Chem. Leit. 1998, 8, 2891-2896.
Stage 6- (7—Benzyloxy~2—ch!oro-6—methoxy—qu‘mazolin-4-y|)-(5-methyl-1 H-pyrazol-3-yl)-amine

To a solution of 7-benzyloxy-2,4-dichloro-8-methoxy-quinazoline (620 mg, 1.85 mmel) and 3-
amino-5-methylpyrazole (180 mg, 1.85 mmol) in ethanol (10 mi} was added triethylamine
(258 pL, 1.85 mmol) and the reaction was heated for 10 min. at 110 °C under microwave
irradiation. The solid formed was collected by filtration, washed with cold ethanol and
triturated with Et,O and heptane to give the title compound as a white solid (300 mg, 41 %
yield)

LC/MS: m/z 396/398 [M+H]".
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Stage 7- (T—Benzyloxy-ﬁ-methoxy—2-phenylsuifanyl—quinazolin-4-yl)-(5-methyl-1H-pyrazoi-3—
yl}-amine

To a solution of (T-benzy!oxy~2-ch|oro—B—methoxy—quinazolin-4—yi)-(5—methyi~1 H-pyrazol-3-yl)-
amine (300 mg, 0.76 mmol) in tert-butanol (10 ml) was added thiophenol (389 uL, 3.79
mmol) and the reaction was heated for 10 min. at 140 °C under microwave irradiation. The
slightly yellow solid was collected by fittration. It was then suspended in EtOHMH:0 1/3 (4 ml}
and K,CO, (100 mg) was added. The suspension was stirred at room temperature for 2
hours. The white solid was collected by filtration and dried under vacuum fo afford the title
compound (222 mg, 62 % yieid).

LC/MS: miz 470 [M+H]'.

Stage 8- 8-Methoxy-4-(5-methyl-1 H-pyrazoI-S-ylamino)-2-phenylsulfanyl-quinazotin—7-oI

The (T—benzyloxy~6—methoxy—2—phenylsuifanyl~quinazolin-4—y1)-(5-methyl—1 H-pyrazol-3-yl)-
amine (222 mg, 0.47 mmol) was treated with TFA (5 mi) and thioanisole (0.5 mi) for 3 hours
at 80 °C. The reaction mixture was concentrated under high vacuum fo remove most of the
thioanisole present. The compound was used without any further purification.

LC/MS: miz 380 [M+HT".

Stage 9- (S)-Z—ten‘-Butoxycarbonylamino-4-[6—methoxy-4~(5~methyl—1H—pyrazol-S—ylamino)-Z-
phenylsulfany!—quinazolin-?-yloxy]—butyric acid cyclopentyl ester

To a solution of B-methoxy-4-(5-methyl-1 H-pyrazoI-3-ylamino)-2—phenylsuIfanyl-quinazolin-?- :

ol (70 mg, 0.18 mmol) in DMF (2 ml) were added (S)—4-bromo-2-tert—butoxycarbony!amino-
butyric acid cyclopenty! ester (65 mg, 0.18 mmol) and K;CO; (31 mg, 0.22 mmol) and the
reaction mixture was stirred for 3 days at 40 °C under nitrogen. The DMF was removed
under reduced pressure, the crude was diluted into EtOAc, washed with sat. NaMCOQ; and
brine, dried over MgSQ,, fittered and concentrated under reduced pressure to give a light
brown solid. DCM {+ 1drop of MeCOH) was added and a white solid crashed out, which was
collected by filiration to give the pure product {47 mg, 39 % yield)

' NMR (300 MHz, CD,OD) &: 7.72-7.68 (2H, m), 7.62 (1H, s), 7.58-7.49 (3H, m), 7.36-7.24
(1H, m), 7.00 (1H, s), 5.24-5.17 (1H, m), 4.44-4.37 (1H, m), 4.32-4.24 (1H, m), 4.21-4.12
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(1H, m), 4.01 (3H, 8), 2.44-2.30 (2H, m), 2.14 (3H, 5), 1.89-1.78 (2H, m), 1.75-1.56 (6H, m),
1.46 (9H, s).
LC/MS: m/z 649 [M+H]".

Stage 10- (S)-2-Amino-4-{6-methoxy-4-(5-methyl-1 H-pyrazol-3-ylamino)-2-phenylsulianyl-
quinazolin-7-yloxy}-butyric acid cyclopentyl ester

To (8)-2-tert-butoxycarbonylamino-4-[6-methoxy-4-(5-methyl-1 H-pyrazol-3-ylamino)-2-
phenylsulfanyl-quinazolin-7-yloxyl-butyric acid cyclopentyl ester (47 mg, 0.07 mmol) was
added a 4M solution of HC! in 1,4-dioxane (8 ml) and the reaction mixture was stirred at
room temperature under nitrogen atmosphere for 2 hours. The crude was concentrated
under reduced pressure to give afford the title compound as a white solid (30 mg, 78 %
yield).

Measurement_of Biclogical Activity

Aurora-A Enzyme Assay

The ability of compounds to inhibit Aurora-A activity was measured using a simple microplate
assay for Aurora-A activity, also suitable for high-throughput screening. In brief, y- Bp_ATP
and Aurora-A were incubated in a myelin basic protein (MBP)-coated Flashplate® to
generate a scintillation signal. The plates were formatted to contain the inhibitor, controls,
positive control (staurosporin) and blanks. After incubation at 37°C for 1 hour and a
subsequent wash procedure, the plates were read on a TopCount-NXT™,

The 384-well basic Flashplate® and the y- *P-ATP were obtained from PerkinElmer Life
Sciences, Boston, MA.

IC50 values were determined by non-linear regression analysis, after fitting the data point
results to the equation for sigmoidal dose response with variable slope (% activity against log
concentration of compound), using Graphpad Prism software.

Full experimental procedure for this assay can be found within the following reference: Sun,
C Journal of Biomolecular Screening 9(5), 2004, 391.
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The Aurora-B enzyme assay follows the identical protocol as Aurora-A.

1C50 results were allocated o one of 3 ranges as follows:
Range A: 1C50<2000nM,

Range B: 1C50 from 2000nM to 5000nM,;

and Range C: 1C50 >5000nM.

NT = Not tested

Cell inhibition Assay

The corresponding cancer cell lines (U937, HCT 116 and HUT) growing in log phase were
harvested and seeded at 1000 cells/well (200ul final volume) into 96-wei! tissue culture
plates. Following 24h of cell growth cells were treated with compounds (final concentration
of 20uM). Plates were then re-incubated for a further 72h before a sulphorhodamine B
(SRB) cell viability assay was conducted according to Skehan 1990 J Natl Canc Inst 82,
1107-1112.

Data were expressed as a percentage inhibition of the control, measured in the absence of

inhibitor, as follows:-

% inhibition = 100-((SYS°)x100)
where S'is the signal in the presence of inhibitor and S%is the signal in the presence of
DMSO.

IC50 values were determined by non-linear regression analysis, after fitting the resuits of
eight data points o the equation for sigmoidal dose response with variable slope (% activity
against log concentration of compound), using Graphpad Prism software.

1C50 results were allocated to one of 3 ranges as follows:
Range A: 1C50<1000nM,

Range B: IC50 from 1000nM to 5000nM;

and Range C: IC50 >5000nM.

NT = Nof tested
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Cell Carbo Esterase Assa Preparation of cell extract W937 or Hctl 16 tunour
cells (- 109 were washed in 4 volunes of Dul beccos PBS (- 1llitre) and

pell eted at 160g for 10m ns at 4C. This was repeated tw ce and the final
cell pellet was then resuspended in 35nl of cold honbgenising buffer
(Trizma 10mM NaC 130nmM CaCl 2 0.5mM PH 7.0) at 25C. Honpbgenates were
prepared by nitrogen cavitation (70]€§§si for 50mn at 4C). The honpbgenate
was kept on ice and supplenented with a cocktail of inhibitors designed to
give final concentrations of Leupeptin 1M Aprotinin 0.1M E64 8M
Pepstatin 1.51M Bestatin 162M Chynostatin 33M After clarification of the
cell honpbgenate by centrifugation at 360 rpmfor 10mn, the resulting
supernat ant was used as a source of esterase activity and could be stored
at -80C until required. 191 Measurenent of ester cleavage Hydrol ysis of
est er Resuite@aller r espondi ng carboxylic acid can be neasured using this cell
extract. To this effect cell extract (-30ug / total assay volume of 0.5m)

was incubated at 37Cin a Tris- LHCI 25m\M] 125nM |\|;r‘| , bF_lf,_,fnr, PH 7 5 at
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addition of 3x volunes of Acetonitrile. For zero tinme sanples the
acetonitrile was added prior to the ester conpound. After centrifugation
at 12000g for 5mi nutes, sanples were analysed for the parent ester and its
correspondi ng carboxylic acid at roomtenperature by LCM5S (Sciex APl 3000,
HP1100 bi nary punp, CTC PAL). Chronatographic conditions used were based
on an AcCN (75x2.1mm) colum and a npbil e phase of 5-95% acetonitrile in
water /0.1 %formc acid. 192 O daiShs: 1. A conmpound of forrmula (I A) or

(I B) G'QaS‘It, [oxideshyErate or sgivateltherepf: RL -YA[CH2]{ N L2L
vH Rg(lﬁo s Wal2l1-1 r Rs N 12 OHIQ ~}ax/~3s3 B
R L'|-Y12BCH2]z WE2H f[J Wherein Y fs a bond, -%(:O)- -S(=0 2-
- (I Cog = C=O N, - C(=SONR3, [-C(=NW) NR3 ¢or - S§=0) 2NR3- whkrein R3 is
hydrlogedl_or @ptionally Substitutéd Cl-GCs—atky—t is—ativatgp—Tad| cal of
forrul a30( A k')n( 8 )n(A k2) ;? wherein " m n and p Nare independently 0 or 1,
Q i[s (i3 anjoptimnal I y| SubNTi tutted di @al ent {nono-Cor bi ¢ycli cCcarbogyclic
or et prsgryrl LC & S B o) B

33 NT NT B C B

34 NT NT B C B

35 NT c A B B

36 A B NT NT NT

37 NT NT A B B

38 NT NT A B B

39 NT NT B c ¢

40 NT NT A B B

41 NT NT B B B

42 NT B A A A

43 A A NT NT NT

44 NT NT A C B

45 NT NT A B A

46 NT NT A A A

47 NT NT A A A

48 NT NT A A A

49 NT NT A A A

50 B B A A A

51 NT NT A A A

52 NT NT A A A

53 NT A A A A

54 A A NT NT NT

55 B B A A A

56 NT A NT NT NT

57 NT B A B B

&8 C A NT NT NT

59 NT C A B B

60 ¢ C NT NT NT

&1 NT NT A A A




radi cal having 5 - 13 ring nenbers, or (ii), in the case where pis 0, a
divalent radical of forrmula -@-X2- wherein X2 is -0-, -S- or NRA- wherein
RA is hydrogen or optionally substituted C1-C3 alkyl, and @ is an
optionally substituted dival ent nono- or bicyclic carbocyclic or

het erocyclic radical having 5 - 13 ring nenbers, A k' and Al k2

i ndependently represent optionally stituted dival ent C3-C7 cycl oal kyl
radicals, or optionally substituted 'Strai ght or branched, Cl-Cs al kyl ene,

C2- s "@pkenylrenegi CZFCS & Kynyl ene madlcals mhn¢h nmay optlmﬁally cont ai n
or tlermnatelin thioether—¢ { S } of—at1g \- I\i% —H-hk
wherlei n®RA i ¢ hydWBgen ggtlorally bsti tiut ed én C3 alkyl: 193
zis or154Rb IFs le{ﬂ al oxy/\hydrogen NT hal d; W rNDPresents aNond, {CH2-,
- 0' y S —ﬂ\ 2 |w‘u vAV*QCI T % i S h"_ydi‘ UHCII I Cl' i:’i di IK J| y Q | S
=N-, —ci§® or XNT mh=re|HTX1 ils cyano, cyalopropyl or |halo; each 2
independBntI) repN@sents a Na&dicgl of Pormulg -(A R3)a Z{(A k4hb - wherein
a ane—b-gre inucpiwucut y— O or L ARG ATKA T TgEPendgnt Iy {ReEpT eséent
optilonally substituted dival ent C7 cycloalKyl radicalg, . or optionally
subsltit @ed strai YRt or| br aN&hed,| C1- C& al kyllene, @2-C5 aIken@Iene or
C2- G6atggynytrene gdical s Wy Th y Opjfonal [y corfggu n off termgmate |n an
ethegr (-0-), |thigether {-S ) or gmno (-NR-)} |ink whereiln-R E\S hy-eH ogen
or optiofal |y sub®fitutbd CMTC3 4l kyl; A Z regresenf's a bond or®an -0{, -s-,
S(=0) =577 C(F0) =, NFNRS- T - C@NRB -|, - NRBEC-, -[SOPNHBF, NRBSCZ2- ,NF NRBCDNRB-
or -NRBCSNRB-! radical, wherein RB is hydregan—or—Ci-—G3 'lkyl, f—aftth s are
i ndepend@nt |y 0 oMNT1: ahd rﬂﬁgs A Ba C arle mond- or_bhi-cyclic
car bpcycfa ¢ ar heNgrocy¢li CNTI ngs or riBng syqtens Chaving up tB 12 rilng
at ong—R-I-s—g—+radieal—et—Forgmua%—6f=t"
74 NT B CATENT Y NT NT

75 NT NT A A A

76 A A NT NT NT

77 NT C B c B

78 B B NT NT NT

79 NT NT A A _ A

80 NT NT A A A

81 B B NT NT NT

82 NT NT A A A

83 B A NT NT NT

84 NT NT A A A

85 B A NT NT NT

86 NT NT A A A

87 c A NT NT NT

88 NT NT A A A

89 C A NT NT NT

90 NT NT A A A

o1 B A NT NT NT

92 NT NT C C 3

93 A B A A A

94 A A NT NT NT

95 B B A A A

o8 A A NT NT NT




RRL HW
(-Co0H),

R4 \

~/ RL (X) (V)

4 wherein

nore

Rl is a carboxylic acid group
or an ester group which is hydrol ysable by one or

i ntracel | ul ar carboxyl esterase enzynes to a carboxylic acid group; 194 R4

I s hydrogen; or optionally substituted C1-C6 al kyl, C3-C7 cycl oal kyl, aryl,
aryl (C1-C6 alkyl)-, heteroaryl, heteroaryl (C1-C5 al kyl)-, -(C=0O R3,
-(CCOOR3, or -(C=O NR3 wherein R3'§§ hydr ogen or optionally substituted
(C1-Co6)al kyl, C3-C7 cycl oal kyl, ary#, aryl (C1-C6 al kyl) - het eroaryl, or
hetPlUdgylkbL Co @ Ky ) R¢t 1s[hydrogen or optlomally substiAuted Cl- C6
al kyl; and Diis a_nonoclyclic_hetereeyelie+iRg—ofFor—6ringgtoms pherein
RL is | PBked|[to a&ting [car adjacenf the fing nitrogeh shown, and|{ring D
is gptiggal Iy Tused to [a se@ond c¢arbocpclic ¢r heberocy¢lic riing of |5 or 6
ri ng—atons ih which-casethe-bont QHUV|TIHLCIbbbi F oy awavy i 1 e ay be
from a 1%g atom £n saild sefbnd 1ing. o mpound._as clainmed in clhim1
wherner Md{o |s Cl @4 alkoxy A3 A conpéund a< claifred in|clai M1 whefein R6
I s nethexy—4+—~A "onﬁou.u as—ctaimmed Ty any ¢f  theypr eCE@i ng Nl ms pherein
Wig -09% of -5 . A Compaund a5 cl ained in . 1i ng
cl aijns votereiin riNg Al opNTonaIIy shbstityted 184 phenyl ene™or selected
f r orpthpse—of forgytae AN —gptional Ty aubstifutéd:A du 1|11 ZA ZABCD
EH |1/ g? | K

105 A A NT NT NT

106 NT NT A A A

107 NT NT Cc C C

108 NT NT A A A

109 B B A A A

110 A A NT NT NT

111 B B A A A

112 A A NT NT NT

113 NT NT A A A

114 A A NT NT NT

115 B B A A A

116 A A NT NT NT

117 NT NT A A A

119 A A A A A

120 A A NT NT NT

121 NT NT A A A

122 A A NT NT NT

123 NT NT A A A

124 A A NT NT NT

125 B B A A A

126 A A NT NT NT

127 NT NT A A A

128 NT B A A A

130 NT NT A A A

131 C B NT NT NT

L
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V 195 wherein Z' is NH S or O 6. A conpound as clainmed in any of the
preceding clains wherein ring Ais optionally substituted 1,4 phenyl ene or
1, 4 phenyl ene substituted in the 2 or 3 position by fluoro or nethoxy. 7.
A conpound as clainmed in any of the preceding clains wherein rings B and C,
when present, are selected fronlcygégpropyl or optionally substituted

1, 4- phenyl ene, 1, 3- phenyl ene, 2- thienyl, 1,2, 4-oxadiazol -3-yl,

i ndgnyT 132 ndgnyT, Ngyr1 dyl, myT i m(di nyl for  p) razi nyBI 8. A corrBound as
cl ai 1y of the p' ecedi-ng—eghHataswhereHn; kK3—ang=AHk41 when
present1 e I thyl%ne (1CH2-9. 9. A cohpound |as cIETmed iin_any of thg

pr ecied ngg cl ums wh'erei m, iNTL2 Zis af\ureido( MHC(=O|NH) KW nk or an

] COMIH H o a L .
o e Broend oo Nt s unold o ko 127 pat o andth ard 6 10 A cdmpoun:
as c| ai néadl i anyNd'f cl &imsNT to ]9 wherfein, iln L2, Aat | east oné of aland b
is 1r 1257 gonpod—asctagged T any pfthg precgding grarmsgwereiin Qis
Ot NT NT A B A

139 B B NT NT NT
140 NT NT A B A
141 NT NT A A A
142 B A NT NT NT
143 NT NT B C B

Broken Cell Carboxy Esterase Assay
Preparation of celfl extract

V937 or Het116 tumour cells (~ 10° were washed in 4 volumes of Dulbeccos PBS ( ~ 1litre)
and pelleted at 180g for 10mins at 4°C. This was repeated twice and the final cell pellet was
then resuspended in 35ml of cold homogenising buffer (Trizma 10mM, NaCl 130mM, CaCl,
0.5mM PH 7.0) at 25°C. Homogenates were prepared by nifrogen cavitation (700psi for
50min at 4°C). The homogenate was kept on ice and supplemented with a cocktail of
inhibitors designed to give final concentrations of
Leupeptin 1uM
Aprotinin 0.1pM
E64 8uM
Pepstatin 1.5uM
Bestatin 162pM
Chymostatin 33uM

After clarification of the cell homogenate by centrifugation at 380 rpm for 10min, the resulting
supernatant was used as a source of esterase activity and could be stored at -80°C until
required.



13. A compound as clained in any of the preceding clains wherein the
radical -L2[ring Cs is a bond. 14 A conpound as clained in claim1 which
has the fornula (1C: 196 R-L-YI-[CH2]Z N\ CH3O\ ( / Rop RI11 (1C / H
(NH)i whereinj is 0 or 1; R10 and R11 i ndependently represent hydrogen or
one or nore substituents in their respective rings selected fromfluoro,
chloro, nethyl, nethoxy trifl uoronfg hyl and trifluoronethoxy; and R L',
Y' and z are as defined in claim 1. fS A conpound as clainmed in claim14
wherein Ri o represents hydrogen or a single fluoro substituent, and R11
represents hydrogen or one or two substituents selected from fluoro,
chloro,, neth | uor omet hyl and trifluoronethoxy. 16. A
comouwaﬁgreéegférg Q%r?‘%%b%f the preceding clainms wherein z is 0. 17. A
Comoumd@@snﬁloale@ﬁd td Eheatotresporiding @risnxgkti agd chmibaenedsuredi ysing thisscell

) N ' [
Subst i T DE.ererl bair effpel (8 %Q‘ AL of 8 s aoRpuBleR | DN Y6
wher ei B7°C ini s Tis- bt @5mM) 128moNeu effeadP it 7 di #edd ¢ -ntasP Bihe tﬂf‘?erekﬁ"@'gzdl ng

cl ai ms g@f sﬁbé?ragl‘rhttaqﬁ c%gl_{érrﬁflat:&ﬂ of 2%&91 wa@ﬂgn Added.andRamples BRaibtied & €

sel ecte %sgnd dj. val ent ﬁ%%gphppyl

cycl op@iG/for hecerpyerigiediog (Lisaaa#s'c%ﬁr% or %mw figsauerg sigp Y H€any of

t hg pr %Q&iﬁ'ém& éklvelumés‘bhﬁééibﬁinlel Hortzlaﬁb trra@lsmlesuha a@to-tnteamah adged ptiompheny |
radi cal or a non -C 4ing
nenber 40 ”QIQSteACE'BPr?}B\S‘nﬁ %[ %ﬁ"ﬁ'\gﬁté Qﬁdﬁy for é‘gﬁi'w% egprﬁj\%%réfh%}%henyl ene.
22. A gempepartnestet andritsl comespading carh@wpq: @cid it ngomltanmam?!éﬁﬁ in the
radi Cal(Sc ex API 30%'69Hp1‘?€50eb:9ary pump, CTC PAL). Chromatographic conditions used were

based on an AcCN (75x2.1mm) column and a mobile phase of 5-95% acetonitrile in water

10.1% formic acid.



197 23. A conpound as clained in any of clains 1 to 21 wherein, in the
radical L', nand p are 0 and mis 1. 24. A conpound as clainmed in any of
claims 1 to 15 wherein, inthe radical L', m n and p are all 0. 25. A
conpound as clained in any of clains 1 to 15 wherein the radical

-L"-Y -[CH2]r is selected from-(CH2)3NH, - CH2C(=0 NH,

-CH2CH2C(=O) NH-, - CH2C(O) O, - CH2S- 2CHZCHZC(O)O -(CH2) ANH-, - CH2CH2S-,
-CH20O, -CHCH2O, - CH2CH2CH2O O H$2 0.0- and ~\N-O- 26. A conmpound as

clalneg?i},qgany of clainms 1 to 15 wherein the radical -L'-Y -[CH2]r is
- CH2- corrpound as claimed in any of clains 1 to 15 V\,herel n the
radical -L'-Y -[CH2]- is -CH2CH2O or -CH2CH2CH2O-. 28 A corrpound as

claineg in xb@hmuhduhnoaimnham orH(B)f wyrarmalt AN-pKithy, hydiate greprpiBdBec] N~ CH3O p
RIO OR~ (ID I / H(NH1 198 wherein or 1; Rio and R11

i ndependent |y repr esent h;idr ogen oy, one Q HSUbStI tuents in their
respective rings £ 0 @h?/ch
Xy [

nmet hyl , met hoxy
trifluoromethyl andtrlfluor 0 ' Sor SA nd Ris as defined
inclaiml. 29. A corrpoundR > #=d in claim 28 wher ein Rlo represents
hydrogen or a single fluord substituent, and Rll-represents hydrogen or
one or two substituents selected f L2 H

r

R-LI-Y'[CH,);

wherein

Y' is a bond, =C(=0)-, -S(=0)z-, -C(=0)0-, -C(=O)NR3-, -C(=S)NR3, -C(=NH)NR; or
-8(=0);NRz- wherein Rs is hydrogen or optionally substituted C4-Cs alkyl;

L'is a divalent radical of formula —(AK")m(Q')n(AIK?),- Wherein
m, n and p are independently 0 or 1,

Q' is (i) an optionally substituted divalent mono- or bicyclic carbocyclic or heterocyclic
radical having 5 - 13 ring members, or (i}, in the case where p is 0, a divalent radical
of formula —O%X2- wherein X2 is —O-, -S- or NR*- wherein R* is hydrogen or
optionally substituted C+-Ca atkyl, and Q? is an optionally substituted divalent mono-
or bicyclic carbocyclic or heterocyciic radical having 5 - 13 ring members,

Alk' and AlK? independently represent optionaily substituted divalent C5-C7 cycloalkyl
radicals, or optionally substifuted straight or branched, C.-C; alkylene, Co-Csg
alkenylene ,or C»-Cs alkynylene radicals which may optionally contain or terminate in
an ether (-O-), thioether (-S-) or amino (-NRA) link wherein R” is hydrogen or
optionally substituted C-Cs alkyl;



fluoro, chloro, nmethyl, nethoxy trifluoronmethyl and trifluoronethoxy. 30. A
conpound as clainmed in any of the preceding clainms wherein in the group R
Rl is an ester group of formula -(C=0 OR9 wherein RO is (i) R7ReCH
wherein R7 is optionally substituted (Cl1-C3)al kyl-(Z")a (C1-C3)al kyl - or
(Cz- C3)alkenyl-(zZ )a (C1-C3)al kyl- wherein ais Oor | and Z' is -0-, -S,
or -NH, and R8 is hydrogen or (Cl;G3)al kyl- or R7 and R3 taken together
with the carbon to which they are ached forman optionally substituted
C3-C7 gysbepi:kyl ring or an optionally substituted heterocyclic ring of 5-
or 6-ring atons; or (ii) optionally substituted phenyl or nonocyclic

het erocyclic having 5 or 6 ring atons, 31. A conpound as clained in claim
30 wheRRiisCO, alloxyatydsogen ethmyd;, n- or iso-propyl, n- or sec-butyl,
t-butyl, cyclohexyl, allyl, phenyl, benzyl, 2-, 3- or 4-pyridylnethyl, N

met hyl pi peri di n-4-yl, tetrahydrofuran-3-yl or thoxyet hyl . . A conpound
as cl ai%WEQPF‘P%?n*@I%‘TIOW-S*@HWhé?'eﬁm REDe @y&‘ﬁwﬂ}?{%ﬁ 'Sg o %ﬂ@i@ﬁ&v s cl ai med
in any of the preceding clainms wherein Ris a group of formula (X) as
defined in claim1l. 34 A conpaund as_cl aj kh.claim33 wherein R4 is

opt i oné‘?‘lsy""\%‘u%q n‘?éﬁ)‘tﬁ’f?@é‘rgﬁﬁﬂa‘,m %¥§'—°E‘Pg§3°£'“§81 kyl, phenyl, phenyl (ClL-Cs
alkyl)-, or -(CCOR3, wherein R3 is optionally substituted Cl-C6 al kyl,
C3-C7 J ; Kyiey..z- @ik, C Geh , Wherein R3 is

Cé)é&ll E%h#%’d&&@%? %@ﬁe@%éé@jﬁ ggnngg M’-’lﬂk Yo Z- QUK Qh@elﬂ'ﬁ

phenyl ,” " pheny _ ound as clained in claim34 wherein
R4 is nethylaandbraye indepesdenty @ardpyl , n-, iso- or sec-butyl, cyclopropyl,
cycl opentyl, cycl ohexyl, phenyl, benzyl, acetyl, thienylcarbonyl, benzoyl,

4- met hoxybenzayl , ridyl,, pyridyl methyl, or ri dyl car I 36. A
conpound” as %‘géi“ﬁéﬁxi'we\é?%ﬂe BEP gﬁgpﬁorﬁﬁy ?‘%bgiﬁt‘ge-gié&f%%?@?étcé’ﬂi’ , or -
g g::O)ANHRB mﬁmﬁsnomtibmllgymmgm draighpori boarehed; %t%@t@bu@,éé-(}eml- C5) alhkél :

: conpo c Y - : i§ hydrogen
of ot iyl ¢ HERTeRr EFES el ol i mar bignd SRR brfthtc O
cl ai mrs 33 t @n3thenfr&rk thipetaer &5d aRAMINGr e each

(-NR ) link wherein RA is hydrogen or optionally substituted C,-Cs alkyl;

Z represents a bond or an —O-, -S-, -S(=0),-, -C(=0)-, -NR®-, -CONR® -,
~NRECO-, -SO,NRE-, NRBSO,-, -NRBCONRE- or -NRECSNR®- radical, wherein R® is
hydrogen or C4-C3 alkyl,

r and s are independently 0 or 1; and

rings A, B and C are mono- or bi-cydlic carbocyclic or heterocyclic rings or ring systems

having up to 12 ring atoms;

R is a radical of formula (X) or (Y):

R1 R1
A,
N )
R41

wherein
R, is a carboxylic acid group (-COOH), or an ester group which is hydrolysable by one or

more intraceliular carboxylesterase enzymes to a carboxylic acid group;



hydrogen, 39. A conpound as clained in any of clains | to 32 wherein Ris a
group of fornula (Y) 40. A conpound as claimed in claim39 wherein ring or
ring systemD is selected from the followng: RL ~HRL\ | / NH (4 H Rl
RLORL RLZN RL NHc::il7t / H41l. A conpound as clainmed in claim1l
whi ch has the formula (IE): 0 O' 0O N RO (CHz)a H2 N CH3O O R10 R11
(Te) / H(NHi 200 whereinj is O ]g;r 1; Rio and RIB i ndependently
represent hydrogen or one or nore fostituents in their respective rings
er: ?fhggg‘;lrwgf’rﬁ%éﬂ; 'éPﬁ;Sﬁ;onEl |szQixutéﬂ§ChEL alkyTEC ROy clodlkyl fdry cargitt Cyalkylind
XY; s 1, or, .3, and. R | S i L1 ..of clains 30

to 32hetarparyjhgl e Ca@'k}%'?'ai(%%)ﬁh"?%@drﬁéﬂ% _\fxg"é !r )gilﬂﬁ q’ﬂ%[’%mrafg%? esents
gﬁgr ggﬁ{dr@en&g Sptigkty subhtumﬁd) (&Wd Tk, (Rar3, cycloakyRiapy | raspiCe e ﬁi@ghydr ogen or

e or two substi ae L ed from fluoro, chloro, nethyl, nethox
trifl u%‘?t%rr?_ﬁﬁyﬁﬂh%%ﬁgm(ﬁ %o‘fﬁ@;‘et hoxy. 43. A conpound sel ect)éd fromt hg
group consisting of ., '
i( g) égi_ ﬁzﬂiélﬂydﬁladeﬂ-o%p@ﬁamdbatﬁa@@cp@@mgﬂyéncﬁ- met hoxy- qui nol i n- 7-yl oxy] - but yr

D is a monocyclic heterocydlic ring of 5 or 6 ring atoms wherein R, is linked to a ring carbon
adjacent the ring nitrogen shown, and ring D is optionally fused to a second carbocyclic or
heterocyclic ring of 5 or 6 ring atoms in which case the bond shown intersected by a wavy

fine may be from a ring atom in said second ring.

2. A compound as claimed in claim 1 wherein Rg is C4-C4 alkoxy.

3. A compound as claimed in claim 1 wherein Rg is methoxy.

4, A compound as claimed in any of the preceding claims wherein W is -O-,

~NH- or =S-.

5. A compound as claimed in any of the preceding claims wherein ring A is optionally

substituted 1,4 phenylene or selected from those of formulae A-V, optionally substituted:
N N
Z1 Z1 21 Z1 Z1
B C D E
1

A
N_.
N /
/
et
i H
N—N

H

/
H i K

G H
'“,L“ i ) N;!r NN
) g A@ﬂ E@ ,
LA']L M N 0 P
N//L& \_/ . S% -



cycl opentyl ester

(R) - 2- Ami no- 5- (6- et hoxy-4-{4-[3-(4-trifluoromnethyl-phenyl)-ureido]-phenoxy
}-quinolin-7- yloxy)-pentanoic acid cycl opentyl ester

(R) - 2- Ami no- 5- [ 4- (4- benzoyl am no- phenoxy) - 6- net hoxy- qui nol i n-7-yl oxy] - pent a
noi ¢ acid “cycl opentyl ester
(S)-2-Anino-4-(6-nethoxy-4-[4-(3-phﬁﬂyl-ureido)-phenoxy]-quinoIin-?-onxy}-
butyric acid cyclopentyl ester

(R) - 2- Ami no- 4-[ 4- (4- benzoyl am no- phenoxy) - 6- met hoxy- qui nol i n- 7-yl oxy] - but yr

ic acid _cycl,opentyl ester

(S)-2- ﬂﬁ?rﬁ%%l-’{)ﬁg{%-of ﬁuor 0-4-[3-(4-trifluoromethyl-phenyl)-ureido] - phenoxy}
- 6- net hoxy- quinolin-7-yloxy)-butyric acid cyclopentyl ester

(R) - 2- gm ”%%a&ﬁa&ﬁ%é&%mé‘d kbl Brthd pllobdih\ QERIESHRYIn AREANM dptekizhy do] - phenoxy
}-quinolin-7- oxy)-butyric acid Céclppent¥l ester .

(S) - 2- Avbstitutesl 1.4 phenylean 26{ ¢ BReMRNE FERGISD 8 IhRA AoXBesan REPAC #F yI oxy] - pent a
noi ¢ agighoxgycl opentyl ester

(S)-2-Am no-4-{4-[4-(4-chl oro-benzoyl am no) - phenoxy] - 6- met hoxy- qui nol i n-7-y
| oxy}-butyric acid cyclopentyl ester

(R) - 2- &M NoATZeomPeuret dsataimdd indnly 8¢ the ptecedihgidaiorsertiepdin pirgsi/and Grdiedo] - phenyl s
ul fanyl } - aui nolin-. 2=y| 0xy) - ' | s{gr and salts,

N ot el 48 seBred TiCbRREN AR Raf L RN BEREMERELS: ) A posi &1 on
conpr i pherylenecmpddhigndst. -axardiarol-rvlainganyl, indeayvh RFEYRITAAM & ns, t oget her
with aphappaceutical ly acceptable carrier. 201 45. The use of a conpound
as claimmed 1n any of clains 1 to 43 in the preparation of a conposition
for inhibiting the activity of an aurora kinase enzyne. 46. The use as

cl ai med.i n Alcainpodri $0naiinbe in amyiobint iptedifg alaimsrwhateininlo Alkhandbils® B

activi B’%}"g”Q%)éemia¥gm%Eh,¥!§EReX'iﬁr)p¥'?‘?‘ 47. A nethod of inhibiting the activity of

an aur nase enzy & sing contacting

9. A compound as claimed in any of the preceding claims wherein, in L? Zis a ureido (-
NHC(=0)NH-) link or an amido (-CONH-) link in either orientation.

10. A compound as claimed in any of the preceding claims wherein, in L% bothaand b

are 0.

11. A compound as claimed in any of claims 1 to 9 wherein, in 12 atleastone ofaand b

is 1.
12. A compound as claimed in any of the preceding claims wherein Q is =CH-.

13. A compound as claimed in any of the preceding claims wherein the radical
~L?[ring C)s- is a bond.

14 A compound as claimed in claim 1 which has the formula {IC).



the enzyne with an anmount of a conpound as clainmed in any of clains 1 to 43
effective for such inhibition. 48. A nethod as clained in claim47 for the
i nhibition of aurora-A and/or Aurora-B activity, ex vivo or in vivo. 49. A
met hod for the treatnent of cell-proliferation disease or autoi nmune

di sease, which conprises admnistering to a subject suffering such disease
an effective anount of a conpound ng claimed in any of clainms 1 to 43. 50.
A method as clainmed in claim49 fortThe treatnent of cancer cell
proliferation. 51. A nethod as claimed in claim49 for the treatnment of
rheumat oi d g f i EG 52. pijhod for the selective inhibition of the
activity of an auror?a K me in macrophages and/ or nonocytes
relative to other cell 4 pri sing contacting the enzyne with an
amount, effective €H[OSUCR ¥bition, of a conpound as clained in any of
claims 1 to 43 wherein Ris a ad| caIR“pf formula X and R4 is not H or a
group linked to the nitrogen @( =0 -, - RQ}O or -C(=0) NR3-
radi cal, wherein R3 is hydrogen ¢ t|o Iy subs =yt ed (CLl- C6) al kyl or
in formula Y the ri ngCyst em does™~noA C( =0 -, -C(=00 or
-C(=O NR3- radical to the nitrogen ShOV\H 53 A pha geuti cal corrposition
as claimed in claim44 which is adapted for topical admnistration and
wherein, in the conpound as clainmed in any of clains 1 to 43, Ris

at t achediefe jas Oret hRqeerel R+ Od2pendenit)i represent hydrogen or one or more

substituents in their respective rings selected from fluoro, chloro, methyl, methoxy
trifiluoromethyl and trifluoromethoxy; and R, L', Y' and z are as defined in claim 1.

15. A compound as claimed in claim 14 wherein Ry, represents hydrogen or a single
fluoro substituent, and R4, represents hydrogen or one or two subsfituents selecied from
fiuoro, chloro, methyl, methoxy trifluoromethyl and trifluoromethoxy.

16. A compound as claimed in any of the preceding claims wherein zis 0.

17. A compound as claimed in any of the preceding claims wherein Y’ is -C(=O)NR;-, -
NR;C(=0)-, or -C(=0)O-, wherein R; is hydrogen or optionally substituted C;-Cs alkyl.

18. A compound as claimed in any of claims 1 to 16 wherein Y'is a bond.

19. A compound as claimed in any of the preceding claims wherein, in the radical LY, Alk’
and Alk?, when present, are selected from —-CHy-, ~CH,CH.-, —CHoCH,CH,-, and divalent
cyclopropyl, cyclopenty! and cyclohexyl radicals.

20. A compound as claimed in any of the preceding claims wherein, in the radical L', Qis
a divalent phenyl radical or a mono-, or bi-cyclic heteroaryl radical having 5 {013 ring

members,
21. A compound as claimed in claim 20 wherein Q is 1,4-phenylene.

22. A compound as claimed in any of the preceding claims wherein, in the radical L', m

and p are 0.
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23. A compound as claimed in any of claims 1 to 21 wherein, in the radical L', nand p
are 0 and mis 1.

24, A compound as claimed in any of claims 110 15 wherein, in the radicai L', m, n and p
are all 0.

25. A compound as claimed in any of claims 1 to 15 wherein the radical
~L1Y[CH,),- is selected from -(CHz)sNH-, - CH:C(=0)NH-,

-CHZCH:C(=O)NH-,-CH,C(Q)0-, -CH;S-, -CH,CH,C(0)O-, ~(CHz) JNH-,
CH,CH,S-, -CH30, -CH,CH,0-, - CH,CH,CH,O-

r—< >—— —_— r---< :)—N—- /——< :}—S-—
© H
O OO
and
26. A compound as claimed in any of claims 1 to 15 wherein the radical
—L"-Y*-{CH,l- is -CHa-.

27 A compound as claimed in any of claims 1 to 15 wherein the radical
~L1-Y'CH,),- is -CH,CH40- or -CHCHCHZ0-.

28 A compound as claimed in claim 1 which has the formula (ID):

0
R— (CH,)~ | >

CH,0

O 10 o R
11
SR
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wherein j is 0 or 1; Ry and Ry, independently represent hydrogen or one or more
substituents in their respective rings selected from fluoro, chloro, methyl, methoxy
trifluoromethyl and trifluoromethoxy; kis 1, 2 or 3; and R is as defined in claim 1.

29. A compound as claimed in claim 28 wherein Ry represents hydrogen or a single
fluoro substituent, and Ry¢ represents hydrogen or one or two substituents selected from
fluoro, chioro, methyl, methoxy trifluoromethyl and trifluoromethoxy.

30. A compound as claimed in any of the preceding claims wherein in the group R, Ry is
an ester group of formula -(C=0)OR, wherein R, is
{) RyR¢CH- wherein Ry is optionally substituted (C-;—Cs)alkyl-(Z")a-(C1-Cg)aIkyl- or (G-
C,)alkenyl<{Z")~(C1-Cs)alkyl- whereinais 0 or 1 and 2 is —O-, -8-, or -NH-, and Rg
is hydrogen or (C-Cs)alkyl- or R7 and Rs taken together with the carbon to which they
are aftached form an optionally substituted C;-C; cycloalkyl ring or an optionally
substituted heterocyclic ring of 5- or 6-ring atoms; or

(i) optionally substituted phenyl or monocyclic heterocyclic having 5 or 6 ring atoms,

31. A compound as claimed in claim 30 wherein Rq is methyl, ethyl, n- or iso-propyl, n- or
sec-butyl, t-butyl, cyclohexyl, allyl, phenyl, benzyl, 2~, 3- or 4-pyridyimethyl, N-
methyipiperidin-4-yl, tetrahydrofuran-3-yl or methoxyethyl.

32. A compound as claimed in claim 31 wherein Ro is cyclopentyl.

33. A compound as claimed in any of the preceding claims wherein R is a group of
formula (X) as defined in claim 1.

34, A compound as claimed in claim 33 wherein R, is optionally substituted C4-Cs alkyl,
C4-C7 cycloalkyl, phenyl, phenyl(C+Cs alkyl)-, or (C=0)Rs, wherein R is optionally
substituted C4-Cs alkyl, Cs-C7 cycloalkyl, phenyl, phenyl(C+-Cs alkyl)-, or (C=O)Rs;, wherein
Rs is phenyl, phenyl(C4-Cs alky!)-.

35. A compound as claimed in claim 34 wherein R, is methyl, ethyl, n-or isopropyl, n-,
iso- or sec-butyl, cyclopropyl, cyclopentyt, cyclohexyl, phenyl, benzyl, acetyl, thienylcarbonyl,
benzoyl, 4-methoxybenzoyl, pyridyl, pyridyimethyl, or pyridylcarbonyl.
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36. A compound as claimed in claim 34 wherein R4 is H, <(C=0)Rs, -{C=0)ORs, or —
(C=0)NHR;wherein R; is hydrogen or optionally substituted (C-Cs)alkyl.

a7. A compound as claimed in any of claims 33 to 36 wherein R4 is hydrogen or methyl,
ethyl, n-or isopropyl.

38 A compound as claimed in any of claims 33 to 36 wherein R, and R4’ are each
hydrogen,

39. A compound as claimed in any of claims 1 to 32 wherein R is a group of formula (Y)

40. A compound as claimed in claim 39 wherein ring or ring system D is selected from
the following:

. ;
N R1 NH NH NH
R1 R1
On R1 R1
H R1 NH NH

41. A compound as claimed in claim 1 which has the formula (IE):

O

P 0 N
Rq (CH,), | =

H,N
’ CH,0 =

o) Rio o -
11
S
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wherein j is 0 or 1; Ry and Ry independently represent hydrogen or one or more
substituents in their respective rings selected from fluoro, chioro, methyl, methoxy
trifluoromethyl and triflucromethoxy; k is 1, 2 or 3; and Ry is as defined in any of claims 30 to
32.

42, A compound as claimed in claim 40 wherein R4, represents hydrogen or a single
fluoro substituent, and Ry; represents hydrogen or one or two substituents selected from
fluoro, chloro, methyl, methoxy trifluoromethyl and triflucromethoxy.

43, A compound selected from the group consisting of:
(S)-2-Amino-4-[4-(4-benzoylamino-phenoxy)-6-methoxy-quinolin-7-yloxyl-butyric acid
cyclopenty! ester
(R)-2-Amino-5-(B-methoxy-4-{4-[3-(4-trifluoromethyl-phenyl)-ureido]-phenoxy}-quinolin-7-
yloxy)-pentanoic acid cyclopentyl ester
(R)-2-Amino-5-[4-(4-benzoylamino-phenoxy)-6-methoxy-quinolin-7-yloxyl-pentanoic acid
cyclopentyl ester
(8)-2-Amino-4-{6-methoxy-4-[4-(3-phenyl-ureido)-phenoxyl-quinolin-7-yloxy}-butyric acid
cyclopentyl ester
(R)-2-Amino-4-[4-(4-benzoylamino-phenoxy)-6-methoxy-quinolin-7-yloxyl-butyric acid
cyclopentyl ester
(8)-2-Amino-4-(4-{2-fluoro-4-{3-(4-triflucromethyl-phenyl)-ureido}-phenoxyt-6-methoxy-
quinolin-7-yloxy)-butyric acid cyclopentyl ester
(R)-2-Amino-4-(6-methoxy-4-{4-{3-(4-trifluoromethyl-phenyl)-ureido]-phenoxy}-quinolin-7-
yloxy)-butyric acid cyclopentyl ester
(8)-2-Amino-5-[4-{4-benzoylamino-phenoxy)-6-methoxy-quinolin-7-yloxy}-pentanoic acid
cyclopentyl ester
(8)-2-Amino-4-{4-[4-(4-chloro-benzoylamino)-phenoxyl-6-methoxy-quinolin-7-yloxy}-butyric
acid cyclopentyl ester
(R)-2-Amino-5-{6-methoxy-4-{4-[3~(4-trifluoromethyl-phenyl)-ureido]-phenylsulfanyl}-quinolin-
7-yloxy)-pentanoic acid cyclopentyl ester
and salts, N-oxides, hydrates and solvates thereof.

44, A pharmaceutical composition comprising a compound as claimed in any of the
preceding claims, together with a pharmaceutically acceptable carrier.
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45,  The use of a compound as claimed in any of claims 1 to 43 in the preparation of a
composition for inhibiting the activity of an aurora kinase enzyme.

46.  The use as claimed in claim 45 for the inhibition of aurora-A andfor Aurora-B activity,
ex vivo or in vivo.

47. A method of inhibiting the activity of an aurora kinase enzyme comprising contacting
the enzyme with an amount of a compound as claimed in any of claims 1 to 43 effective for
such inhibition.

48, A method as claimed in claim 47 for the inhibition of aurora-A and/or Aurora-B
activity, ex vivo or in vivo.

49, A method for the treatment of cell-proliferation disease or autoimmune disease, which
comprises administering to a subject suffering such disease an effective amount of a
compound as claimed in any of claims 1 to 43.

50. A method as claimed in claim 49 for the freatment of cancer cell proliferation.

51. A methed as claimed in claim 49 for the treatment of rheumatoid arthritis.

52. A method for the selective inhibition of the activity of an aurora kinase enzyme in
macrophages and/or monocytes retative to other cell types, comprising contacting the
enzyme with an amount, effective for such inhibition, of a compound as claimed in any of
claims 1 to 43 wherein R is a radical of formula X and R, Is not H, or a group linked to the
nitrogen through a =C(=0)-, -C(=0)O- or -C(=O)NRs- radical, wherein R; is hydrogen or
optionally substituted (C4-Cg)alkyl or in formula Y the ring system doss not directly link a —
C(=0)-, -C(=0)0- or -C(=O)NR;- radical to the nitrogen shown.

53. A pharmaceutical composition as claimed in claim 44 which is adapted for topical
administration and wherein, in the compound as claimed in any of claims 1 to 43, R is
attached to a methylene (-CH.)~- radical.



